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Weed this fact” curpriae 


LASS, flint and quartz are three pretty hard substances, 
nothing at all like the ‘‘taffy”’ the girls in the picture above 
are pulling with such fun. Nor can you wad up glass like wax 
and bounce it like a tennis ball, as these girls can with their taffy. 
Yet glass, flint, quartz and the plastic, elastic taffy are made 
up largely of silicon. The day-and-night difference is the result 
of what happened during the “‘youth"’ of the substance. Need 
this surprise anyone who looks at the electron and proton, the 
fruit of whose union is everything in the universe? 
The principle of infinite possibilities embraces everything in 
the universe, including mankind. That more boys don’t grow 
__up to be successes in the business of life is the surprising thing 
... and is attributable chiefly to the absence of certain influ- 
ences in their lives. This fact, becoming more and more appar- 
ent, also becomes the chief concern of wise and responsible 
educators who seek constantly to supply the missing influences. 
The need is as pressing, the opportunity is as great-in the 
class in mechanical drafting as anywhere else in the curricu- 
lum. Here, the work points directly at the adult years, the 
classroom foreshadows the engineering office. Above all, here 
the work combines discipline of the hand and discipline of the 


“Taffy’’ pulled by girls 
bouncing putty, General Ele} 
tric development. Silicon¢ 
are unaffected by temperatu 
as low as 55 below zero an 
as high as 520 F., may rev 
lutionize plane, tire and pait 
performance. 


mind. Great opportunity to enthuse and inspire the beginning 
student, to awaken dormant ambition for high achievement, to 
initiate habits which will serve him well is here presented. To 
say at this time it does not matter what quality of drawing in- 
struments the student uses, to say his drawing set can be care- 
lessly chosen, regarded with indifference, is to make this work 
an ill-starred venture... is a risk no conscientious instructor 
will take. The only possible reason for accepting less than the 
best is an economy of pennies gained at who knows what cost | 
in the future. 


EUGENE DIETZGEN CO. 

New York - San Francisco - New Orleans - Pittsburgh 

+ Philadelphia - Washington - Milwaukee 
Dealers in All Principal Cities 


Chicago - 
Los Angeles 


EVERYTHING FOR 
DRAFTING AND SURVEYING 





LATHES 


ENGINE LATHES - + TOOLROOM. LATHES is TURRET LATHES + ATTACHMENTS 


10” x 3%’ SOUTH BEND TOOLROOM LATHE 


13” x 5’ SOUTH BEND TOOLROOM LATHE 1414" x 5’ SOUTH BEND ENGINE LATHE 


The outstanding records for performance and depend- 
ability which South Bend Precision Lathes have achieved 
under the critical demands of American industry recom- 
mend them for ‘student training purposes in the school 
shop. Performance and dependability, plus ease of con- 
trol, simplicity of operation, unfailing precision, unusual 
versatility, and built-in safety features, make South Bend 
TEACHING HELPS Precision Lathes the logical installations for those school 
FOR SHOP CLASSES shops where the quality and thoroughness of training are 
principal considerations. Certainly it is to the students’ ad- 
vantage fo learn in school.to operate the lathes which = «i! S« s Send oe te 
they are most likely to use in industry. Mailed free on reques!. 


SOUTH BEND LATHE WORKS 


466 E. MADISON STREET + Lathe Builders Since 1906 » SOUTH BEND 22, INDIANA 


BROADEN THE SCOPE OF YOUR LATHES WITH . _ THESE ATTACHMENTS 


Draw-in Collet Attachment Center and Follower Rests 


Squore Turret Tool Block : Double Too! Cross Slide -- Deuble Tool Cross Slide 


Volume 36, No. 3. Published monthly, except July and August, by ‘The Bruce Publishi 
Matter Mer January 2, 1914, at the Post Office at Milwaukee 1, Wis., under the act of March 3, 1879. ee 
an-American Union, $2.50 per year; Foreign, $3.00; Single copies, 35 cents. 
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OR METAL 


Walker-Turner Machine Tools provide extreme flexibility and “— production speeds at a iow original investment 
wherever metals, wood or plastics are drilled, cut or shaped. They represent the latest achievements in ease 
of handling and safety and may be operated as bench models, floor models, singly, in groups, or as special set-ups. 
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These 15” Drill Presses are 
available in bench and floor 





15” DRILL BAND SAWS 





PRESSES 


BENCH MODEL 
D950 


GRINDERS 


models, all incorporating the 
efficiently designed Drill Head 
features — one-piece head 
casting, four ball bearings, six 
spline spindle. 


Standard spindle speeds, with 
1740 r.p.m. motor, 600, 1.250, 
2440 and 5000 r.p.m. Cali- 
brated depth stop, positive 
locking device, 4-spoke pilot 
wheel feed, columns precision 
ground. Spindle travel 4%". 


Drills to center of 15” circle. 
Ask for Bulletin No. 1201. 


Motors in these grinders are 
totally enclosed with specia! 
shaft seals to prevent abra- 
sive dusts from damaging vital 
parts. Precision, dust sealed 
ball bearings are used. Model 
GR100, 1 h.p. Grinder shown 
has table and stand of heavy 
cast iron with a cooling well 
at front center. 1725 RPM 
with 60 cycle motor. Guards 
designed to latest safety code 
requirements have non-shat- 
terable glass shields, remov- 
able for buffing operations. 
Wheels 10” diameter by 1” 
face x %" bore. Adjustable 
tool rests, 10 amp. switch and 
10” cord and plug. Also avail- 


able, GR50E with %h.p. and _ 


GR35E with ‘% h.p. 10” 
Grinder — GR100—1 h.p. — 
Speeds: 1725 r.p.m. with 60 
cycle motor. Ask for Bulletin 
No. 1201. 


Speeds adjustable; 14” saw 
for metal for 61 to 4630 
s.f.m.; 16” for wood and 
plastics, from 200 to 5300 
s.f.m. Tables, heavily ribbed, 
tilt to 45° and have mitre 
gauge grooves. 14” Metal 
Cutting Band Saw—MBN935. 
Blade Speeds: 61 to 4630 
s.f.m., Table size, 16” x 16”. 
Ask for Bulletin No. 1201. ° 


An extremely versatile, 
speedy, accurate -Radial for 
drilling, tapping, routing and 
light profiling. Does much of 
the work of radials costing 5 
to 6 times as much. Drill head, 


- ram and cradle are raised and 


lowered by crank-operated 
screw mechanism at top of 
column. 


Head swings 180° to right 
or left and tilts at any angle 
from vertical to horizontal 
positions—can be operated at 
compound angles. Gliding 
ram travels 18”. Drills to cen- 
ter of 62” circle. 16 spindle 
speeds from 110 to 830 
r.p.m. Ask for Bulletin No. 
1201. 


RADIAL 
DRILL 


SOLD ONLY BY AUTHORIZED INDUSTRIAL MACHINERY DISTRIBUTORS 
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FOR WOOD 


A brief description of a few of the standard machines is given. More complete information is 
s. See below. The Walker-Turner distributor near you is a 


specialist in machine tool applications and can help you make a selection for your school. 


available in the individual catalog 


Headstocks have two sets 
of pre-loaded precision 
ball bearings with deep 
groove races. Ample 
overload capacity for 
both thrust and radial 
loads is provided. 
Adjustable tool rest brack- 
et of new design provides 
smooth, quick action, with 
fast changes and positive 
locking. 

Swing over bed, 12”; 
over gap’ 15"; distance 
between centers 38”. 
Speeds, two inch pulley, 
240 to 2,000 r.p.m. With 
4” pulley, 460 to 3750 
r.p.m. 

The spindle speed may be set by the hand 
wheel and the control locked in position. 
Speed cannot be changed without unlocking 
the control. Ask for Bulletin No. 1251 


VARIABLE 
SPEED 
LATHE 











ing, shaping, tenoning, 
dadoing, routing or a 
hundred other jobs are 
performed. The self 
cleaning sliding ram with 
- eight ball bearings pro- 
vides ease of manipula- 
tion and full visibility at 
all times. Patented geared 
motor allows smaller 
blades and greater saw- 
ing capacity with less 
power per cut. 


Motor unit tilts vertically 
and swings horizontally 
for any angle bevel, 
mitre, or compound cut— 
also operates at 90° for 
shaping, tenoning and 
routing. Cuts materials up 
to 4%," deep. Gliding ram 
travels 21%". Rips ma- 
terial 38” wide. Ask for 
Bulletin No. 1203. 


RADIAL SAW 


The Walker-Turner Radial 
Saw can work wonders 
wherever ripping, miter- 














TILTING 
ARBOR SAW 


For greater utility and convenience this 10” Tilting 
Arbor Saw incorporates several exclusive features. 


A magnetic overload protection switch with single 
phase motors, Vernier adjustment of the ripping fence, 
convenient locking lever releases or locks the fence 
in less than a half turn. 


New tilting assembly, perfectly balanced and so de- 
signed that it cannot be sprung or twisted out of align- 
ment. Full 3” depth of cut, angle cuts to 45°; tex-rope 
drive. Ask for Bulletin No. 1252. 


The guard on this 6” De 
Luxe Model Jointer per- 
forms a double function. 
The work may be fed un- 
der it while the operator's 
left hand, resting on the 
guard applies the neces- 
sary amount of pressure. 
Wood can be planed down 
to ribbon thickness with 
absolute safety. 


JOINTERS 


Texrope drive with triple 
V belts permits highly effi- 
cient, close-coupled motor 
connection. Hinged fence 
is equipped with quick-ac- 
tion release lever. Heavy, 
accurately machined table 
mounted on dovetail ways 
with adjustable gibs. Ap- 
proved 3-knife cutterhead. 
Rabbeting capacity up to 
%". Speed: 4200 r.p.m. 
Ask for Bulletin No. 1253. 


SOLD ONLY BY 
AUTHORIZED INDUSTRIAL 
MACHINERY DISTRIBUTORS 
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‘PROFESSIONAL 


DRAFTING EQUIPMENT 
by ESCO 


FOR 
SCHOOL and STUDENT 
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Symbol of é a Superiority 
ESCO 


New Products 
Especially Designed 
for the Student 
G.I. Ideal T-Square 
G.I. Economy T-Square 


‘ “C” Series Professional Kits 
“C” Series Tables ‘ 
Plastic Compass | _ With or 
Plastic Divider \ ww: Se 


Navigators Case 
Student Kits 






























Write on School Stationery 
for Further Descriptive 
Information 




















OTHER ST ANDARD ESCO PRODUCTS 








Professional Kits Drafting Tables 
Parallel Ruling Straightedges Plain Straightedges 
Triangles | Pencil Pointers 
Mechanical Drawing Pencils rs Erasing Shields 





Steel Stools : . Scale Rules 


MANUFACTURING COMPANY | 
Bios Sheboygan, Wisconsin | 



















ENGINEERING 
323 North Commerce Street 

















DELIVERY 
NOW CURRENT 


Automatic feed, hand-operated 
MutiaitexeXelac] la laclilemel] lildehicla; 


MODEL 91—versatile, all-purpose 
ter of duplication to solve those troublesome 


saper werk problems quickly, easily; economically. 


een 


N 3 W HIGH-VISIBILITY 
EASY-TO-USE 

CUSHION SHEET FOR USE WITH 
MIMEOTYPE (BLUE) STENCIL SHEETS 
High visibility, no glare—easier on the eyes when 
typing stencil and proofreading. 

High copy quality, sharp letter outlines, blacker 
reproduction—easier, quicker corrections. 

Ask your distributor about this new cushion 
sheet—a major advancement in Mimeograph 
brand products—a major improvement in stencil 


icator 


CHICAGO 
registered in the U.S. Patent Offic 


, ae 
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SUNBEAM STEWART INDUSTRIAL FURNACE EQUIPMENT 


SUNBEAM STEWART 
TRIPLE-PURPOSE FURNACES 


Because of its wide range of usefulness the Sunbeam 
Stewart Triple-purpose Furnace (E), shown at the left, 
designed for operation on gas at % Ib. pressure and air at 
1 Ib. pressure, is a basic metalworking unit for school 
or small shop work. It combines three of Sunbeam 
Stewart’s most popular small furnaces: (1) No. 28 Oven 
(temperature range 1400° to 1800°), (2) No. 28C Oven 
(temperature range 1800° to 2400°), (3) B612 Pot Fur- 
nace (temperature range 400° to 1600°). To supply the 
air required, the Turbo-blower shown mounted on the 
unit has been found most satisfactory. Because of the 
precise requirements of today’s heat treating, tempera- 
ture-indicating equipment is recommended. A single py- 
rometer instrument can be used with a thermocouple 
selector switch, and a thermocouple with lead wire for 
each of the three furnace sections. 

























HEAT TREATING OPERATIONS OF THE SUNBEAM STEWART TRIPLE-PURPOSE FURNACE 


—. or Salt Drawing High Speed Steels ... in B612 Pot 
ection. 
Pack Carburizing or Hardening ... in No. 28 Oven Section. 


on Furnace Hardening Carbon Steels ... in No. 28 Oven 
ection, 
Lead, Salt or Oil Tempering Carbon Steels ... in B612 Pot 








Section. 

Oven Furnace Preheating High Speed Steels ... in No. 28 
Oven Section. 

Oven Furnace Hardening High Speed Steels .. . in No. 28C 
Oven Section. 


SUNBEAM STEWART SMALL SEMI-MUFFLE FURNACES AND ROUND POT TEMPERING FURNACES 


(For heat treating larger parts, Sunbeam Stewart 
small Semi-muffle Furnaces are available with work 
chambers as large as 6” high x 12” wide x 22” long. 
These furnaces are the same general design and specifi- 
cation as sections 28 and 28C of: the Triple-purpose 


Furnace shown above.) 


Cyaniding, Lead or Salt Hardening... in B612 Pot Section. 

Annealing ... in No. 28 Oven Section. 

Melting Lead, Zinc, Babbitt, etc. . . . in B612 Pot Section. 

Melting Brass Bronze, etc... . in B612 Pot Section (with 
crucible). 








SMALL SEMI-MUFFLE FURNACE 


Handy, compact general purpose 
furnaces widely used in small shops, 
tool rooms, and schools for a wide 
variety of work such as annealing, 
carburizing, hardening, and general 
heat treating. They are quickly 
brought up to heat, making them 
particularly desirable for intermit- 
tent use. With their standard heavy 
duty molded linings they are easy 
to maintain and operate. The large 
number of burners on gas-fired units 
firing underneath semi-muffle hearth 
provide maximum temperature uni- 
formity and production. Available 
in several standard hearth sizes as 
large as 12” x 22”. 








ROUND TEMPERING FURNACE 
Following the hardening of the 
work in the Sunbeam Stewart small 
Semi-muffle Furnace shown above, 
the work should be tempered, drawn, 
or stress relieved in a Sunbeam 
Stewart Round Tempering Furnace, 
using oil, lead or salt in the heating 
bath. These furnaces are available 
with pots from 12” to 18” in diam- 
eter, and from 12” to 20” deep in 
standard sizes. Standard tempera- 
ture ranges are 400° to 800°, or 800° 
to 1200°. Combinations of these 
ranges are also available.” 
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Where training in modern forge 
practice is given, these small Sun- 





SUNBEAM STEWART SMALL FORGE FURNACES 


The linings are simple and easily 
maintained, yet efficient and endur- 






































n 
t, beam Stewart Forge Furnaces are ing. Designed for operation on gas 
it standard equipment in many tech- at % Ib. pressure only, and also re- 
| nical schools and colleges. They are quire air at 1 lb. pressure. Since the 
n ideal for general forging, forming, temperatures at which the opera- 
nf and tool dressing work. Sturdily tions are done are usually not 
: constructed, and highly efficient in critical, pyrometer equipment is not 
1e operation, with uniform, quick heats. required. 
e . 
e 
a- 
« 
. SUNBEAM STEWART NON-FERROUS 
These furnaces are designed furnace—a feature much ap- 
for the melting of brass, alu- _preciated at casting time. The 
minum, tin, nickel alloys, cop- linings are of high grade re- 
© per, copper alloys, gold alloys, fractory material, sufficiently 
magnesium, zinc, lead, cad- heavy to resist the abrasive 
mium, nickel-silver, bronze, action of the swirling flame 
beryllium, antimony, etc. whichthe burners set up. They 
Widely used in school and _ are available in several sizes, 
shops for many small casting with crucible capacities from 
jobs. The swinging top made _ 12, 36 and 105 Ibs. of brass up. 
of one piece of molded refrac- The smallest size is designed 
tory, banded to add strength, for gas only; other sizes can 
lifts easily from the body of also be supplied for oil fuel. 
the furnace by means of a_ All sizes require air at 1 Ib. 
special mechanism, and swings pressure. Ordinarily no py- 
to one side, giving a clear rometer or temperature-meas- 
opening into the body of the uring equipment is required. 
SUNBEAM STEWART BRAZING TABLE 
: Get Your FREE Copy of 
Guide to Furnace Selection 
For instruction purposes, copies of the Sunbeam 
Stewart Guide to Furnace Selection is available 
1e without charge to educators. This guide can be 
ll used to find quickly the type of gas or oil-fired 
e, furnace best suited to any work. This guide is also 
n, Por mak 1 A : intended to assist in finding the heating time re- 
mf nop teemany Sometal gts brazing jobs, | gare, the hexting meium to be wed, and from 
e, school and sh op needs this Sunb these, the type of furnace best suited for a particular heat treating 
4 Stewart Brazin g Table hos proven so operation with regard for the production required and the weight and 
le satisfac ro hind Sa aif inintall Paid size of the material to be heated. 
a- The blow pipes are pivoted and hinged so 1 
in blast may be directed at any saile eae SUNBEAM STEWART INDUSTRIAL FURNACE DIVISION 
e either nozzle and coricentrated at any SUNBEAM CORPORATION (formerly Chicago Flexible Shaft Co.) 
Spot. Blow pipes can be equipped with 4433 OGDEN AVENUE, CHICAGO 23, ILLINOIS 
se Special nozzles for specific operations as Canada Factory: (FLEXIBLE SHAFT CO., LTD.) 321 Weston Road South, Toronto 9, Canada 
a 
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The widespread use of WESTON instruments. in voca- 
tional education has become a fixed principle...primarily 
because these are the measurement standards 

used throughout ‘industry. 
thoroughly familiar with the instruments he will use 
pen hasan treatin eg ose 
because they inspire students to be more exacting in their 


work, and because they represent a truly sound invest- . 


ment...combining ruggedness, dependability and long life. 
‘Following is a condensed listing of the WESTON instru- 
ments available ... also are illustrated a few of the 


becomes - models most widely used in educational work. 


secereaeee 00.900 Wenren pee ree ae 
will gladly be sent on request. Write to . 

Electrical Instrument Corporation, 595 AE Tat sana 
Avenue, Newark 5, New Jersey. 


PORTABLE INDICATING INSTRUMENTS — 


Ammeters, Voltmeters, Wattmeters, Galvanometers, 
Microammeters, Ohmmeters, Microfarad Meters 


PANEL MOUNTING INSTRUMENTS 
Voltmeters, bis cages ea 
Ohmmeters, Microf: 


RELAYS 
Sensitive and Power Uses — Current and Voltage “esi 
INSTRUMENT TRANSFORMERS 
Portable — Potential and Current 
AIRCRAFT INSTRUMENTS 
Tachometers, Temperature Indicators, Radio Compass 
Voltmeters, 


Microammeters, 


Indicators, Ammeters, 


ete. 


ELECTRIC TACHOMETERS 
A.C. and D.C. Types — Remote Indicating 
LABORATORY STANDARDS 
Voltmeters, Ammeters, Wattmeters 
SPECIALIZED TESTING EQUIPMENT 
Power Analyzer, Photoelectric Potentiometer, 
Battery Testing Instruments 
SERVICE EQUIPMENT 
PHOTOELECTRIC CELLS 
“Photronic” Cells — — Dry Disc Type . 
PHOTOELECTRIC CONTROL DEVICES 
“*Photronic” Illumination Controls — 
Iilumination Meter, Foot Candle Meters, 
Sight Meter, Exposure Meters 
TEMPERATURE INDICATING INSTRUMENTS 
ELECTRICAL TYPE~— Remote Indicating . 
BIMETALLIC TYPE — Laboratory, Industrial 
INSTRUMENT ACCESSORIES AND PARTS. 
Shunts, Cables, Resistors, Switches, Binding Posts, 
Leads, Multipliers, Adapters, Radio Plugs, etc. 


ee 
cr potofetre devi the photoelectric 


YS 
Weston 


We STON | 
Lustruments 
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Black & Decker ¥2” Standard Portable Electric Drill 


RSATILE Black & Decker 4%” STANDARD 
Electric Drills make more realistic demonstrations 
and encourage better shop practice on the many drilling 
jobs that must be handled in vocational training. They’re 
fast, full-powered, flexible . . . easy for students to 
operate . . . ruggedly built to stand up under inexperi- 
enced handling. They drive twist drills up to 44” in steel 
. . . wood augers up to 1” imhardwood . . . Hole Saws up to 314” diameter 
for cutting clean, round holes in any material a hacksaw will cut. 


Moreover, Black & Decker 42” STANDARD Drills are equally useful 
when operated as powerful. drill presses! Mounted in a Black’ & Decker Drill 
Stand, they have 6-to-1 leverage to put on the pressure when needed .. . a 
smooth, positive feed for more precise work . . . one-hand operation that 
makes it easier for students to guide the workpiece. 


Check your nearby Black & Decker Distributor today for complete 
information on these Drills . .. or for help on any tooling problem. For your 
free copy of our latest catalog, containing details on more than 100 Portable 
Electric Tools and their many attachments that can help your training 
program, write to: The Black & Decker Mfg. Co., 680 Pennsylvania Ave., 
Towson 4, Maryland. 






> EVERYWHERE SELL 





ELECTRIC TOOLS 


PORTABLE 
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Gases 


Airco Oxygen is pro- 


duced and tested un-, 


der the most rigid sci- 
entific procedures, and 
is guaranteed to be 
99.5% pure in the cyl- 
inder. High purity as- 
sures maximum speed 
and economy in cut- 
ting, and greater efficiency in welding. 


Airco Acetylene has been proved by use 
and tests to be the most economical fuel 
gas for pipe welding and other flame weld- 
ing operations. P 


Other Airco gases such as Nitrogen, Hy- 
drogen, Carbon Dioxide and the rare gases 
Argon, Neon, Helium, Xenon, and Krypton 
(and mixtures thereof) for commercial and 
laboratory use are available through a 
natiohwide distribution’ system. Nitrogen 
and Oxygen may be obtained in liquid state 
and Carbon Dioxide in solid form. 


National Carbide (in the red drum) is 
made from the finest available coke and 
limestone by the most modern manufac- 
turing methods. It is evenly sized and dust- 
free, and gives a high, uniform yield of 
acetylene gas. Available in six sizes in 100 Ib. 
and 25 Ib. drums, and 2 Ib. and 10 Ib. cans. 


Oxyacetylene rbfeparatus 
aud Supplies 


Airco manufactures and distributes a complete 
line of products for every oxyacetylene flame use. 
Among these many products are: 


Airco Tensile and Bend Testing Machine: This 
Daddliy Yous deasidan newly designed ‘machine permits rapid testing of 

weld specimens in shop, laboratory, or on field op- 
erations. Guided bend tests, transverse tension, and longitudinal all-weld 
metal tension tests are quickly made with this compact Airco machine. ; 
Airco Hand Torches: Airco torches are made‘in a complete line of types for 
gas welding, cutting and many other oxyacetylene flame applications. Pre- 
cision-made from the finest materials available, Airco torches have been 
noted for over 25 years for sturdiness, efficiency, and scientifically-balanced 
construction. A complete line of tips is also available. 


Airco Gas Pressure Regulators: Airco gas pressure regulators are made 
in a wide range of styles for controlling gas pres- 

sures in cutting, welding, and other oxyacetylene 

processes. They are available in styles for use with 

oxygen, acetylene, hydrogen, nitrogen, carbon 

dioxide, and other commercial gases. Ruggedly 

constructed, accurate; and dependable, Airco regu- 

lators are designed to give long, reliable service. 


Gas Welding and Cutting Supplies: Airco also 
provides a complete line of supplies for every 
oxyacetylene flame application—welding rods, flux, 
hose, goggles, gloves and many others. Whatever 
you need for gas welding and cutting, Air Reduc- 
tion can meet your requirements promptly. 


pore Welding Machines, Electrodes and pbecessories: 


The Wilson “Hornet”, famous for 
its smooth, steady arc, easy regula- 
tion, and reliable service, is ideal 
for general purpose DC welding. 
Made in 200, 300, 400 amp. sizes. 


The Wilson 


“Bumblebee” Wilson 200 Amp. 
“Bumblebee” 


AC welders 


A complete line of shielded are AC and DC electrodes. 
Airco No. 78E and 79E are ideal for DC all-position, general 
purpose welding where excellent physical qualities are 
needed. Airco No. 87 is recommended for single or mul- 
tiple pass DC or AC welding on rusty work and where fit-up 
is poor. Airco No. 230 is a “top-notch” electrode for all- 
position AC welding. 


Arc Welding accessories include helmets, holders, cable, 
clamps, gloves, brushes, etc. 


(indoor and “All-Weather” models) 
are supplied in 300 and 500 amp. 


sizes and other AC units in 100, 200, 
750 and 1000 amp. sizes. 


For additional details on any of these products, please contact the necrest Airco 
office. Or, if you prefer, address ‘your inquiry to Dept. IAV at the home office. 





Arr REDUCTION 


General Offices: GO EAST 42nd STREET, NEW YORK 17, &. ¥. 
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. « General Offices: HOUSTON %, TEXAS 














TRAINING FILMS 


Fundamental Principles of Milling - Milling 
Machines «- Operation « Care > Maintenance 
e Attachments ¢ Performance 


A Full Color Sound-Slide Film Course 
With Comprehensive Instructor’s Guide 


This course is expressly designed for fast, accurate 
training of milling machine operators, apprentices, 
vocational and high school students. It is of real 
value to even the trained machinist. 


Part One deals with fundamentals of good machine 
tool practice, correct set-up procedures, machine con- 
struction and operation, machine attachments, cutters 
and arbors. . 


Part Two is devoted to requirements for good cutting 
and dimensional set-ups. The machine is discussed 
from the actual operation standpoint. Conventional 
and climb milling are explained along with speeds, 
, feeds, use of coolant, “good housekeeping” and safety. 


EARNEY & T 


Aah et 


1 4 


Parts Three, Four and Five,deal with actual set-ups 
and operations applying the principles demonstrated 
in Parts One and Two. Particular attention is paid to 
the “right and wrong” methods so that the trainee 
readily understands the difference in results. 


To assist in proper presentation of material, a com- 
prehensive instructor’s guide is included, which out- 
lines correct procedure in presentation. 

The films are 35mm and are accompanied by 16” 
records which play at 33 RPM. Any Magnavox, 
Lustravox or Operadio or similar playback projection 
units are suitable. 

For complete information on the loan of these valu- 
able training aids, write Department IE. 


WISt ON Ste 





RECKER CORPORATION 
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HARGRAVE 


LESTE» 
TOOLS 


C) 


HARGRAVE 








SUPER JUNIOR CLAMPS 


Forged Steel Heat Treated 


Strong forged steel 
frames, heat-treated. 
Used extensively in air- 
craft and many other in- 
dustries. 1” to 3” open- 
ings. 





NEW CARRIAGE CLAMP 
No. 530 





Made of a powerful new metal which has 
been tried, tested and proven by war- 
time applications. Stronger, more satis- 
factory than malleable iron clamps. Heat 
treated steel screw to | sigg bending 
and vg ere of threads. Individually 
Power Tested. Openings from 3” to 8”. 


The high quality of Hargrave Tested Tools enable them to meet the most 
exacting workshop. requirements. Each tool is Individually Tested and in- 
spected before shipping to assure complete satisfaction. Ilustrated on this 
page are a few of the many Hargrave Tools. 

WRITE FOR CATALOG showing complete line of Clamps, from %” opening 


to 10 feet and from %” to 16” deep; also, complete line of alloy steel Cold 
Chisels and Star Drills, as well as Brace Wrenches, File —— Washer 


Caters, etc. 





IMPROVED SPRING CLAMP 


Cari be applied or re- 
moved instantly. Sur- 
face of work is tan- 
gent to curve of jaw 
at any opening. Holds 
y without mar- 
ing the work. Open- 
ings from 1” to 3”. 











FORGED STEEL SUPERCLAMPS 
No. 43 WELDERS’ CLAMP 





HATTA 





Frame is forged steel and heat-treated. 
Screw is made of anti-spatter material to 
permanently resist ings” Large St 
meter prevents bending or breaking. 

nished with oscillating (ball and pty 
eg on to stay. Openings from 4” 
to 12”. 


QUICK 
CLAMPS 





Especially useful in pattern making, boat 

ship building, automobile body, air- 
plane and parlor frame work.. The pat- 
ented clutch will not ae § or bind. Always 
easily released by hand. Openings from 
4” to 60", depth from 2” to 9”. 


CHISELS e PUNCHES 


Hargrave fo: include: iievine and 
extra long > i Chisels, Cape, Half- 


- round, Diamond Point and Round Nose 


Chisels. Solid Drift, Lining-up, Pin, Cen- 
ter and Prick Punches. Forged from 
alloy steel in all standard sizes. Individ- 
ually Tested. 

















SUPERCLAMPS 


.No. 40 HEAVY SERVICE 
Forged Steel 


HARGRAVE 
SUPERCLAMP No40 





Frame is forged from an extremely stiff 
steel and heat-treated. Screw is hard- 
ened steel. Openings from %” to 614”. 


WASHER 
CUTT 


No. 407 
(Brace) 





Capacity, %” to 6”. Used for cutting gas- 
kets from sheet lead, thin wood, leather, 
paper or rubber, cutting both inner and 
outer circle-at the same time. Used with 
any ordinary brace. 


FILE CLEANER with 
CHIP PLOW — 
No. 366 


Chip Plow is fastened to handle of file 
cleaner permitting use of the four edges. 
Use the ¢ pt sek for removing soft met- 
al chips—1 copper, aluminum and soft 
steel. The plate may be set in the disen- 

gaged position and only the regular file 
card used. The file card with its tempered 








, 


steel wire teeth easily removes non- 
BRACE 
SOCKET 


metallic pues 
WRENCHES = 


Square and hexagon openings, all stand- 
ard size. 








IMPROVED “I” 


BAR CLAMP 
(Patented) 


Bar is rm geen ste 


All metal optional. 


mangan 
malleable. roved Wood Grip is protected 
pny Openings 





ese steel. Slide, Tip, Frame and Crank are best grade of 


by steel cap and ferrule. 


from 2 feet to 10 feet. 


There is an Industrial Distributor Stock Near You 
WAVERLY AND MAIN AVENUES — CINCINNATI 12, OHIO 
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Pe, ABPAS VE BE 


- Deburring Bevelling 








Knocking off corners Clan UD 





fatiguing . ... does better wer 


WHY THE CN-2 IS POPULAR 





FASTER . . . Machining with a factory-made sequently, “digging” is eliminated. Polishing 
belt is faster because the grit is exposed for time is reduced, because the desired finish 
work, sharp end up, whereas in a loaded is obtained with flat, even belt. The work has 
; wheel grits are somewhat buried . : no “waves.” 

_  BASIER . machi ¥ EFFICIENT . . . The « operator can accomplish 
F tor eee a is csi on oe ps more work per day because he does not suffer 
he must with loaded or abrasive wheel... . from “3 o'clock fatigue.” The resilient contact 
roll permits the grit to operate effectively 
SMOOTHER . Belt machining eliminates with only slight pressure. And he can do a 
operations because the belt is properly loaded variety of grindings . . . on the contact roll, 

« + . no grit is higher than another. Con- platen or free belt. 


The CN-2 Abrasive Belt Grinder is now being used extensively in machining, finishing and assembling 
departments, tool rooms, job shops, service stations. Arbor for contact roll and V-pulley permit use 


y ~ ._ @f the unit independent of bench grinder. Quickly adjusted for horizontal or vertical use within 90° 
4 cre: Weighs only 15 fs. Elciic motor not included : 


1 2 bores ae Gan Write today for full information on the CN-2 Abrasive Belt Grinder 


MACHINE CO. 
2 1702-3 N. Salina St. 
Syracuse, N. Y. 


A A TRETIS SOM 
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@ STATIONARY BASE VISES ed 
be mounted without cutting the 


Stetionary Base Machinists’ Vises 


Savoue ¥ 
SBARBS 












REPLACEABLE 
TOOL STEEL 





UMBIAN MACHINISTS’ VISES are designed to provide 
accurate and dependable equipment for anon and industrial 


T SECTION JAW FACES of hardened tool steel are pinned into 
they cannot come loose in use, but may be 


the a so 

replaced if chipped or worn. 

MALLEABLE IRON CASTINGS, an exclusive Columbian Machin- 
ists’ Vise feature, provide increased working strength and are 
absolutely guaranteed ie. 

STEEL SCREW and IRON NUT are designed for 
heavy duty. dened steel washer under the screw head pre- 
vents wear on front jaw casting. 


| 
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e@ SWIVEL BASE VISES are posi- 
tively locked by a forged steel lock 
bolt, designed with teeth which are 
drawn into gear-like corrugations in 
the base plate. 


Swivel Base Machinists’ Vises 


Vise Width = Jaws Weight 
No. Jaws Open Pounds 
603 3 - W&M 25 
6032 we We 34 
604 4 6 42 
6041/2 4, 7 55 
605 5 8 70 
606 6 10 106 


COLUMBIAN WOODWORKERS’ VISES 
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SHOW YOUR STUDENTS HOW 


BLACKHAWK 


Multiple-Duty Equipment 
Serves in Every Shop 


Blackhawk equipment is BASIC in every phase of 
automotive repair service. And naturally you are 
anxious to keep your students informed on the 
most modern and accepted equipment. That’s 
why we are interested in giving you the informa- 
tion on all the latest developments in Blackhawk 
equipment. The new Postwar Blackhawk catalogs 
contain full details on the many new Blackhawk 
products. We want you to have this information 
now. Train your students in the use of the up-to- 
date Blackhawk equipment they will find in thou- 
sands of shops when they are ready to go to work. 


Get this FREE Literature 


These new Blackhawk catalogs are yours for the asking. Fill out 
this coupon sow — so we can rush this valuable new literature. 


BLACKHAWK MFG. COMPANY 
Milwaukee 1, Wisconsin 

Dept. M3337 

Gentlemen: 


Please rush new Postwar Blackhawk Catalogs with “Vocational 
School Index.” 








Ves, the Nicholson or Black Diamond 
Lead Float File actually “‘shaves” thin 
slices from such extra-soft metals as lead 
and babbitt. Its coarse, short-angle teeth 
or “blades” cut away stock rapidly under 
normal pressure. Yet the same file— 
used. with a lighter touch—produces a 
smooth finish. 

Lead Float files are made in both Flat 
(rectangular cross-section) and Half 
Round shapes. In the above illustra- 
tion, the Half Round back of a Lead 
Float file is being used to smooth up 


~WOls 
Ys< 0 
20.s.a.% 


oe 


the concave edge of a babbitted bearing. 
This shape is also useful in reaming lead- 
pipe fittings and finishing off solder joints. 

Nicholson or Black Diamond Lead 
Float Files—both Flat and Half Round 
—are widely used by industrial plants 
and machine shops on soft bearings and 
moulded parts; and by. shipbuilders, 
plumbers and plumbing manufacturers. 

For these and other special-purpose 
files you may need in your school-shop, 
consult your industrial distributor. For 
special technical information, write us. 


2 


NICHOLSON FILE CO. © 47 ACORN STREET, PROVIDENCE 1, R. 1. ita, 
(in Canada, Port Hope, Ont.) E> 


en 


A “SMOOTH SHAVE" 
for soft metals 


A Fletside ~ 
HALF ROUND 


LEAD FLOAT 
¥ H.R. side 
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Laboratory,” and 


April 3 or 4. Tennessee Vocational Associa- 

tion at Knoxville, Tenn. 
Aprit 7-10. New York State Vocational and 
Practical Arts Association at New York City. 
, M. B. Galbreath, Morrisville Tech- 


nical Institute, Morrisville, N. Y. Headquarters, 
Hotel Pennsylvania. 


April 10-12. Mllinois Industrial Education As- 
sociation at Peoria, Ill. Secretary, Louis V. New- 
kirk, 228 No. LaSalle St., Chicago, Il. 

April 10-12. Michigan Industrial Education 
Association at Detroit, Mich. Secretary, Arthur 
L. Reagh, 143 Bostwick, N.E., Grand Rapids 3, 
= Headquarters, ‘Cass Technical High 


ers 10-12. Eastern Arts Association at 
Philadelphia, Pa. Secretary, Mrs. Lillian D. 
Sweigart, State Teachers College, Kutztown, 
Pa. Headquarters, Benjamin Franklin Hotel. 
April 24-26. American Industrial Arts Asso- 
ciation at Columbus, Ohio. Secretary, John J. 
Hatch, 185 Broadway, Newark 4, N. J. Head- 
Neil House. 
April pire 4 3. Western Arts Association at 
Secretary, Harold W. Hun- 
sicker, 1649 ng teen Ave., East Cleveland, 
Ohio. ’ Headquarters, Hotel Cleveland. 


> This Month’s Cover 

Our cover picture for this month shows a 
scene from one of Chicago’s industrial arts 
laboratories. The photograph was submitted by 
Dr. Louis V. mre, gee Bureau of In- 
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oP of George Washington High 
xandria, Virginia, 






More hours of machine instruction 
er dollar invested... 
DELTA 


Your budget buys more low-cost 
MACHINE TOOLS Delta* Machine Tools; you can al- 
lot more operating time per student 
By sp specifying low-cost Delta Machine 
ools on your ition, you can com- 
plcaly equip a — with a lower 
investment. 







Tools meet the ri pro- 

visions of the Wisconsin Industrial 

of instructors, supervisors, 

and department heads recommend equip- 
Fou. Specty Dele on 3 Delta 
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Shop Planning for the Small High School’ 


SYLVAN A. YAGER 
Indiana State Teachers College 
Terre Haute, Ind. 


FRED J. SCHMIDT, JR. 
Ball State Teachers College - 
Muncie, Ind. 


The development of good shop plans and 
adequate equipment lists requires intense 
effort and involves research. 


are consistent with the more recent think- 
ing in the field of industrial arts. They 
should be of much help to the small schools 
in rural areas. 


¥ 


gating, naturally requires more space than 
that provided for a standard classroom. 

There are many services which the in- 
dustrial-arts program can contribute to 
other subject-content fields in a public 
school. With this thought in mind and the 
fact that a greater amount of floor space is 
required, it can readily be seen that the 
problems encountered in the planning of 
an industrial-arts shop become numerous 
and decidedly complicated. - 

The number of requests for help in both 
the remodeling of present shops or in the 
planning of new shops is a clear indication 
of the need for carefully developed shop 
plans and equipment lists. It is also quite 
evident that progress or lack of progress in 
the industrial-arts field will be, to a very 
great extent, determined by the type of 
remodeling of existing plants or the plan- 
Pre. of new plants within the immediate 

ture. 


The accompanying floor plans represent 
what is considered a minimum requirement 





ARTA FOR AUTO CHASSIS 
OR MOTOR MOUNT 


ELECTRICITY 


OVERHEAD DOOR 


WORK AREA 
(oOx18 











for a good general shop, adequate for the 
housing of two differently sized groups. 
Many schools will wish to go considerably 
beyond this minimum. 

Each shop has provisions for drawing 
and planning, electricity, metals, and wood. 
Sixteen pupils can be accommodated in the 
small shop while the larger shop will ac- 
commodate 25 pupils. 

It should be noticed that the very heart 
or hub of activity in these shop plans is the 
open work area. Around this are located 
the different work centers from which may 
be drawn equipment and supplies in the 
development of projects brought into the 
open work area. 

No attempt has been made in this article 
to discuss many important topics that 
should be carefully studied before actual 
construction begins. The industrial-arts 
teacher and the architect should give con- 
sideration to each topic in the following 
list: type of floor, lighting, ventilation, 
service facilities, safety factors, shop ar- 





OISPLAY SHELF 
OVE GLASS SECTION 


HW 

_|* | 

in l 
l 
r 








16 students. Inside dimensions 25 by 50 ft. 


1. Lumber storage; 2. wood lathe; 3. bench grinder; 4. movable wood- 
work benches; 5. jointer; 6. table saw; 7. tool panel for woodwork tools; 
8. jig saw; 9. workbench, lockers below; 10. lavatory; 11. wastepaper 
basket; 12. bulletin board; 13. magazine rack; 14. bookcase; 15. first-aid 
cabinet; 16. metal filing cabinet; 17. teacher’s desk; 18. worktable; 19. 
drawing tables; 20. student lockers and supply cabinet; 21. electrical 
table; 22. tool panel for metalwork tools; 23. vertical metal storage; 
24. welding booth; 25. forge; 26. anvil; 27. workbench; 28. bench drill 
press; 29. grinder; 30. metal area workbench; 31. metal lathe; 32. 
oxyacetylene welding unit; 33. display case with lights. 
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rangements, dust collection, noise control, 
sanitation, relationship of work areas, and 
the like. 

Assuming that administrators and indus- 
trial-arts teachers, confronted with the 
problem of remodeling or building a new 
industrial-arts shop would welcome help 
in such an undertaking, a brief philosophy 
of industrial arts, suggested floor plans, and 
equipment lists with approximate costs, 
follow. 

Our tremendous industrial development 
is of great significance in our present com- 
plex social order. Every possible effort 
should be made to interpret this highly in- 
dustrialized social order to boys and girls. 
Since boys and girls of aH ages as well as 
adults are members of our social family, it 
becomes apparent that industrial arts 
should be a part of the educational pro- 
gram of all school grades and ages as well 
as that of adults. 

Industrial arts is that phase of general 
education which is concerned with ma- 
terials, processes, products, and problems 
of industry and their contributions and sig- 
nificance in relation to our daily living. 

Tools, machines, and materials cannot 
be used without involving some skill, 
although the teaching of skills is not as im- 
portant in industrial arts as it is in voca- 
tional education. 

The intelligent use of materials involves 
a wide range of significantly related infor- 
mation that becomes an essential part of 
every good industrial-arts program. 

A good industrial-arts program provides 
opportunities for the pupils to translate 
theory into practice in order that the re- 
sulting experiences may have fuller mean- 
ing and significance. Every project and 
every activity carried on in the industrial- 
arts shop or laboratory should be stimulat- 
ing and challenging to the student. The 
teacher, in his haste to assist pupils, how- 
ever, many times removes the pupil’s op- 
portunity of solving problems involving 
pupil thinking. 

Industrial arts offers much of value for 
the development of avocational interests. 

An industrial-arts program should start 
with a child at his-own level, and through 
activities in which he has a natural inter- 
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General shop layout for small high school — capacity, 
25 students. Inside dimensions 25 by 60 ft. 


1. Welding booth; 2. forge; 3. foundry; 4. sand bin; 5. foundry furnace; 
6. anvil; 7. floor grinder; 8. drill press; 9. oxyacetylene welding; 10. metal 
lathe; 11. metal area workbench; 12. metal rack; 13. electrical table; 
14. electrical panel; 15. metal toolboard; 16. bulletin board; 17. lavatory; 
18. lumber rack; 19. jointer; 20. table saw; 21. band saw; 22. jig saw; 
23. woodwork benches; 24. wood lathes; 25. woodwork toolboard; 26. 
blackboard; 27. drawing tables; 28. book cupboard; 29. lavatory; 30. 
planning table; 31. teacher's desk; 32. filing cabinet; 33. finishing and 
glue table; 34. darkroom lavatory; 35. water spigot; 36. bench grinder; 
37. floor drain outlets; 38. display case with lights. 


est help him raise his standards, broaden 
his understanding, and increase his ability 
to achieve. Success is built on interest and 
interest is the foundation of growth. Being 
interested in an activity, however, does not 
always mean achievement. Much planning 
and direction must be provided. 

We learn by doing is a definite and gen- 
erally accepted principle in education. No 
subject makes greater use of this principle 
than does industrial arts. Too much stress 
cannot be upon the opportunity 
afforded by the industrial-arts program 
which provides experience for boys and 
girls to learn to work and develop efficient 
work habits. 

Although a degree of appreciation may 
result by simply reading about a material, 
an experience, or a resulting product, it is 
generally agreed that lasting appreciations 
can most effectively be built through actual 
experiences. 


Experimentagion with materials, proc- 
esses, and their applications should be en- 
couraged all through the elementary grades, 
the junior high school, and the senior high 
school shop. 

The modern industrial-arts shop provides 
for a broad range of activities. These activ- 
ities should involve individual and group 
activity. The type of shop generally ac- 
cepted as making the most adequate pro- 
vision for a general education emphasis of 
industrial-arts content is the general shop. 

The shop environment should be pleas- 
ant, congenial, and satisfying to pupils as 
individuals and as groups. 

Pupils can assume a large part of the 
responsibility for routine duties in the 
operation of the industrial-arts class. Plans 
of democracy will find a wide range of ap- 
plication in the industrial-arts shop. Train- 
ing in leadership can be provided and intel- 
ligent followers can be developed. 





Equipment List for the General Shop 





























16 student 25 student 16 student 25 student 
No. No. No. No. ‘ 
desired Cost desired Cost desired Cost desired Cost 
Woodwork: Saw, jig, 24x5 in., 1/3-hp. motor, 
P mente to RES Gent dee 0) 29 ae ee le ho cand see 1 78.00 1 78.00 
reste, ‘ Saw, table—10 in. dia. saw, table 
Grinder, bench—i1x7 in. wheel, 
; 27x36 in, 1-% hp. 220-volt 
shield, plane iron and chisel at- cabbie 1 196.00 i 
tachment, 1/3-hp. S-phase, 2200 =f MONO sees eee ners eeeeneeeeenees 196.00 
VO mebOE Bs ssh ccideeessesics 1 $ 6600 1 § 66.00 | Equipment (other): 
Jointer, 6 in., bed length 37 in, Bar, wrecking, 24 in. ............ 1 63 1 63 
¥4-hp., 220-volt motor, pedestal .. 1 108.00 1 108.00 | Bench dusters, 8 in. horsehair .... 8 3.04 10 3.80 
Lathe, wood—12 in. swing, 5 ft. Bench, glue and finishing, 2x8 ft. 1 21.75 
bed, %-hp., 3-phase, 220-volt : : Bench, work, 27 in. x 9 ft., with 
motor, lathe bemch ............ 1 117,00 2 RIAD: A IE «sds tencec cwdnastssecean 1 100.00 
Saw, band—16 imi wheel, table 17 ; Bench, woodwork, 36x52 in., with 
x 18 in., %4-hp., 220-volt motor .. 1 140.00 FE. SU 255 5 dsp basconcwas eek 2 165.00 
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16 student 25 student 16 Meudeia a 
No. No. Wo. Wo 
Cost desired Cost desired Cost desired Cost 
French. curve, No. ¥5 ........+.... 1 70 2 
: 190.00 | French curve, No. 16 ............. 1 65 2 ee 
French curve, No. 23 ............. 1 1.10 2 2.20 
1 set 7.50 1 set 7.50 , architect, 12-in. boxwood 6 330 8 
1 “| 33 i —_ 
Bs GU vos ooo cctenc cece 2 21.00 3 31.50 
1 1.28 861 1.28 | Sharpener, pencil, for various size 
1 set 5.89 1 Rae Ne cic caus 1 2.00 1 2.00 
1 Se Se 90 “oo drawing, 30 in. high, metal : 
1 set 36 = A set ng Chk TE ee 4 20.00 4 20.00 
1 20 1 20 Square, “T,” hardwood, 24-in. blade 2 240 2 2.40 
Square, “rT,” hardwood, 21-in. blade 4 4.40 6 6.60 
2 sets 1.92 2sets 1.92 | Table, drawing, 30 x 42 in, drop leaf 
1 400 1 4.00 6x21 in., 2 students per table . 2 100.00 2 100.00 
1 4.00 1 4.00 —— planning, 30 in. x6 ft. ...... 1 42.00 
able, planning, 36 in. x 6 ft. ...... 1 45 
2 300 3 4.50 Triangle, yee deg., amber, 10 in.. 4 112 6 7-4 
riangle, 4 ; _ SRS 4 ’ 
2 3.00 3 4.50 ee ee oe oer 1.68 
Can ae ¥% pin eae dvcrecccscsews 2 1.00 3 1.50 TorTAL: $ 327.60 
oe 4 %, YA, Yr 1, and ia sé rae oii Machine Shop: + 20620 
COeeeceseeccocscososecces set p se’ i 4 
Clamp, “I-bar,” 3 ft. ...........- 4 1400 6 ne) ee: 
Clamp, “I-bar,” 5 ft. ........ snes 3 10.50 4 14.00 Drill press, floor, 14 in., No. 1 Morse 
Clamp, hand screw, 12-in. jaw . 4 700 6 10.50  sscms Y-bp., 220-volt motor . 1 $ 125.00 
Clamp, hand screw, 10-in. jaw 2 3.00 2 3.00 rill press, bench, 14 in. No. 1 
Clamp, hand screw, 8-in. jaw ...... 2 265 2 2.65 | Morse spindle, 3%-hp., 220-volt 
Clamp, “C,” 6-in. 0 Bs siexe 2 2.00 3 3.00 motor indie wale Weim e.4 0'69 4 bn eee 5 1 116.00 
Clamp, “C,” 4-in. opening ........ 2 1.60. 2 1.60 | Grinder, pedestal model — eye shield, 
| OO MAESS TESS ea 1 2.79 1 2.79 tool rest, water pot, }4-hp., 220- 
Dividers, 8-in. extension .......... 1 160 2 3.20 | , Volt motor ..... geethnsrer tas => 1 99.00 1 99.00 
Drill, hand, 34-in. capacity ........ 1 1909 1 1.99 | Lathe, metal— 13-in. swing, 5-ft. 
Gauge, marking ..............+--- 2 110 3 1.65 | bed, quick change gears, under- 
Hammer, claw, 13 oz. ........-. ; 3 351 4 4.68 neath-motor drive, with acces- 
Hammer, claw, 16 oz. ........... 1 1.17 1 aay MEE SN cpupebssseetccccsccesace 1 1,200.00 1 1,200.00 
Knife, 10-in. draw. ...........-- r 1 1.55 1 1.5 
” stiff blade putty .......... 1 35° «(1 ‘3s | Sees (ees 
TM Sony i vice wie o< piss 2 80 3 1.20 | Awl, scratch .................... 2 70 3 1.05 
Knife, fiber board ................ 2 150 2 1.50 | Bench, work, 27 in. x 7 ft. ........ 1 17.50 
Level, 24 in. long ...........+---- 1 2.25 1 2.25 | Bench, work, 42x92 in., combina- 
Mallet, wood, barrel-shaped head 2 120 3 1.80 | tion machinist and sheet-metal 
Miter box, 4x24 in. saw .......-.. 1 2288 #461 22.88 bench, 3 storage shelves ..... ee 1 150.00 
Nail set, 3/32 and is; iedkejerwde lea. 30 = lea. 30 | Bench, work, 40x60 in. combina- 
Plane, Bock, 2 4 Rare 2 288 2 2.88 | tion machinist and sheet-metal 
Plane, jack, 14-in. bed .........:.. 4 1400 4 14.00 | _ bench, 3 storage shelves ........ 1 91.00 
Rule, 24 in. long, 2 fold, 1% in. Brush, bench ......... eee eeeeeee 3 1.15 3 1.15 
Rind ua coe sus wesavees 4 280 6 4.20 | Caliper, spring, inside 6 in. ........ 2 160 2 1.60 
Pca ack, 12 in, ....... hae vai 2 4.24 2 2.24 | Caliper, spring, outside 8 in. ....... 2 160 2 1.60 
Saw, coping, 8 in. ................ 4 3.20 6 4.80 | Cam, oil, 4 pint .........+....... 3 150 4 2.00 
, hand, cross cut, 22-in. blade, Can, waste, 12-in. dia. .......3.... 1 2.00 1 2.00 
| Sy 2 560 3 3.40 | Chisel, cold, 34 and 3% in. ......0. Zea 125 2a 1.25 
Saw, hand, rip cut, 24-in. blade, 7 Clamp, “C” 6 in. est 6 baled se 0 2 2.00 3 3.00 
SE STRESS 1 300 1 3.00 | Clamp, “C,” 8 im. ............---- 2 300 3 4.50 
Saw, hand turning, 18-in. blade . 1 1751 1.75 | Clamp, parallel, 4-in. jaw ........ 2 3.00 3 4.50 
Ee ere i aee B 1 1.50 1 1.50 Divider, 6 IM. 54-2 eee eee pen eeeeeee 2 2.10 3 3.15 
Scraper, cabinet, size 3x4 in. ...... 2 30 3 45 | Drill, electric, ¥2-in. capacity ...... 1 53.00 1 53.00 
Screwdriver, 8 in. ........ sirpiecs 2 116 3 1.74 | Dresser, emery wheel, No. 0 ...... 1 68 1 68 
Screwdriver, 6 in. ................ 2 r ee" ‘88 | Drill, high-speed steel, straight shank, 
Spokeshave, tytn cutter .....5.6% 1 ae | 31 set % to % in. by 64ths ........ 1 set 33.90 I set 33.90 
Stone, combination oil, 2x7 in., Drill, high-speed steel, taper shank, 
coarse and fine ................ 3 3.75 4 500 | _ % to 1 in. by 32nds ............ Iset = 48.32 Aset = 48.32 
Stone, slip, for curved inside and Drill, high-speed, combination coun- 
outside edges ..............+.-. 1 1251 125 | — tersink, body dia. 7/16 in. drill 
Square, combination, 12-in. blade 1 150 1 1.50 eRe 1 100 1 1.00 
Square, steel, 12x18 in. .......... 1 165 1 1.65 | Drill, center reamer, high-speed steel, 
Square, framing, 16 x 24 in. E 1 1.80 2 3.60 SE ie lc ok Sn c's 6s 9 hp oie 0-0" 1 1.90 2 3.80 
Square, try, 6-in. blade ......... < 4 360 4 3.60 | Frame, hack saw, 10-in. adjustable 2 1.20 2 1.20 
Serre, try, 8-in. blade ........ ie 1 1.10 1 1.10 Gauge, center [settee eeeeeeeeeeees 1 50 1 50 
" bevel, 8-in. blade ....... aS 1 1.05 1 1.05 | Gauge, screw pitch ............... 1 1.25 1 1.25 
Wood-turning tools: %4-in. gouge, Gauge, surface, 334-in. base ....... 1 4.00 1 4.00 
¥-in. gouge, 1)4-in. , Y-in. Gauge, tap and drill .............. 1 240 1 2.40 
chisel (skew), 1-in. chisel ( 4 Gauge, thickness ................. 1 150. 1 1.50 
Yin. round point, %-in. dia- a SaaS aes 3 486 4 6.48 
mond point, %-in. parting, (all Hammer, ball-peen, 12-0z. ........ 2 -150 2 1.50 
Mi ie. Bick) .............. wees Lset =: 10.89 2sets) «21.78 » ball-peen, 16-02. ........ 2 160 2 1.60 
et CREA pe eR a Ta bend riveting, 12-0z. ......... 1 1.08 1 1.08 
T : 7 271.8 SSSR ear ee 1 2.75 1 2.75 
PETS — —- 91,7718 | ‘wallet, rawhide, 134x334 in... 1 1 75 
Srewing m ; Micrometer, 0-1 in. with ratchet 
Board, drawing, 18 x 24 in. ........ 2 S..-- 3a): .>2 $. 3.00 stop, equivalents ....... 1 10.00 1 10.00 
Board, drawing, 16x21 in. ........ 4 456 6 6.84 agate 1-2 in. _with ratchet 
ENTS Soc wld 35 550% Bo 6 go hn cease 3 29.25 4 EE aloes oa sdc batkne ss cteceee 1 900 1 9.00 
een ssa ei Sa 4 8.00 6 12.00 Plies combination, 6 eee. 2 42 3 63 
chair, teachers’, 30 x 42-in. Pliers, combination, $ in. .......... 1 35 1 35 
1 83.00 1 83.00 | Punch, solid, 3/32, ¥%, and §/32 in. lea 37 1 ea. 37 
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No. No. No. No. 
Cost desired Cost . desired Cost 
Punch, center; 5 im. ...:.......4-- 2 44 2 4 oS eee ay ouxeasnuboaneeenk ae 28.00 1 28.00 
Reamer, ¥% to 1 in. by 16ths ...... 1 set 23.00 1 set 23.00 | Stake, blowhorn, dia. small end 1 : 
Scale, machinist, spring-tempered in., tapers to % in. dia. large end 
steel, 6 in. by 64ths Bien SITS 2 3.70 4 7.40 4% in., tapers to 4% im. ......... 1 16.00 1 16.00 
machinist, spring-tempered Stake, bottom, length 13% in., face 
steel, 12 in. by 64ths ........... 1 400 1 4.00 SS ae ys bake cadens 1 6.00 1 6.00 
Screw plate set, with taps and dies, Stake, creasing, grooved for Nos. 2, 
sizes 4%, 5/16, %, and 7/16 in., 3, 6, 7, 8, and 9 wire, length 
¥%, and % in., 2-stock and 1 tap Dn vinn sk cd egenexd ssrieeee 1 15.00 1 15.00 
wrench, U.S.S. MM. cus checce 1 set 18.00  1set 18.00 | Stake, double seaming, ends 3x 1% 
Square, combination, 12 in., with i, PR 88 PR nes cas ov in 6 xa 1 26.00 1 26.00 
Comber heath... o's sis's acces ooo sie 1 6.20 1 6.20 | Stake, hollow mandrel, length 40 in., > 
Square, try, steel, 4-in. blade ...... 1 1.50 1 1.50 flat part 6x9 in. ........ ben seus 1 18.00 - 1 18.00 
Vise, machinist, 334-in. jaw ....... 3 27.00 4 36.00 | Stake, round head, 3-in. head dia. .. 1 12.00 1 12.00 
Wrench, monkey, 10 in. ........... 1 1.39 1 1.39 | Stake, square, 234 x4%4 is. mob 1 9.25 1 9.25 
Wrench, crescent, 8 in. .........++- 1 1,00 1 1.00 oe —_——— 
Wrench, crescent, 10 in. ........+. 1 1.35 1 1.35 Tora: $ 400.53 $ 400.53 
Wrench, socket, 10 sockets, 7/16 to Forging: 
1 in,, with 12 point openings, 1 Anvil, 100 Ib., steel face and horn... 1 1380 1 13.80 
handle adie pasw ek abpaewbes euaeee 1 set 14.70 1 set 14.70 | Anvil base, wood, elm stump 16x 16 
—— ——— | x2in.............055 RASS 500 1 5.00 
ToraL $1,828.01 $1,900.84 | Anvil hardie, 1-in. shank . 1 100 1 1.00 
Welding: Chisel, hot, 1%4-in., with "46-in. 

Elecivic welding: = OL or ee OD Ee 2 a ee sn ead eset hee nuchuns stems 1 1,77 1 1.77 
Arc welder, a.c. 20 to 275 amp., ago am agape 24x24 in., elec- ‘ an ; tes 
220-volt, 60 cycle, with 2 power- aauaN" Sigs phd Li alin Soe 5 

line-to-welder cables, 2 cables Fuller, bottom, ¥4-in., with 16-in. 
from welder to welding table, 1 BENE. oi osc cenctecacvessheses 1 140 «01 1.40 
electrode holder ...........:.++- 1- $ 23500 1 — $ 235.00} Fuller, top, %%4-in., with 16-in. 
Booth, welding, 4x4 ft. (to be DOMED 5 acinsys os sace panes eas 1 140 «61 1.40 
SRD ss sso onltahc hans canines 1 1 Hammer, ball-peen, 24 oz. .......- 1 89 1 89 
Chipper and brush, combination, .. 1 165 1 1.65 | Hammer, par ag 96-44 24 OZ. ..... 1 89 1 89 
— ewe rp Ae Ree a AeA 1 pr. 2.50 Ipr. 2.50 » Sledge, 8 Ib,, with 32-in. : ck oy eis 
Helmet, welding ..............+++ 2 14.00 2 14.605) See, SOT Soe She Sees Bes “ . 
Pliers, combination, 8 in. .......... 1 S54 ‘35 | Tongs, curved lip, hold rounds, 36, 
SAE, BOE os sicisos cssaneesccs 2 700 2 7.004 Yay sot in. . BP pense teeeeee lea. 450 lea. 4.50 
; ‘ongs, gad, general purpose, length 
Oxyacetylene welding: WEG SF svlivasec eae ent EN 160 1 1.60 
Cart, portable welding ............ 1 18.00 1 18.00 | Tongs, flat lip, lengt “Sige Me 5 no ois 2 200 2 2.00 
to Why Poe DR Se km 2 3.00 2 3.00 | Swage, bottom, » with 16-in 
Cylinder of acetylene (on loan =o |. = + + J. Feamdle ... 5.0. e cece sesscssees 1 ~1.75 1 1.75 
ee) SURE POLO OLE OR, OEP 2 2 Swage, top, %-in., with 16-in 
Cylinder of oxygen (on loan basis) 2 2 MBN spice ins 2c so ede eknseans 1 1.75 1 1.75 
Goggles, welding ...............:- 2 490 2 4.90 _ —_ 
Daetee GME. ses bia eG Coes 1 =: eee 25 | — TOTAL $ 107.95 $ 107.95 
Pliers, combination, 8 in. ......... 1 35 1 35 | Electricity: 
—_ ne aha ieee taaein™ : Battery, auto, 6 volt ............. 1 900 1 9.00 
WE Sci. cass oon sAnbweks , 
Tach, culties. .s0-5c.; -0seees 05 1 21.00 1 21 ne Soe eens SiGe Eee ‘ang * reg 
Torch, welding, complete with regu- i 80 i 80 
lators, hose, assorted tips, wrenches 1 set 84.00 1 set i 42 1 42 
sss we 12 ‘2. 18 1.08 
Sheetmetal: 2 16 3 24 
Al, Oca i os cciis oh ohged ees 2 70 2 t 2 16 3 .24 
Bar folder, 30-in. adjustable ...... 1 98.00 1 * 2 84 3 1.26 
Dividers, 8-in., with lock nut ..... 1 98 1 .98 | Door bell transformer, primary 110- 
Dividers, 10-in., with lock nut ..... 1 1.53 1 1.53 120, secondary 10 volts ......... 1 .90 1 .90 
Former, slip roll, capacity 36-in. Door buzzer Bodine dua bon Cho bw wicked 2 .72 3 1.08 
WN sks) esaekaa ence Sey 1 62.00 1 62.00 | Dry cells, 134 volts ...:.......... 6 2.10 9 3.15 
Hammer, riveting, 9 oz. ........... 1 1.00 1 1.00 | Iron electric soldering, 34-in. tip .. 1 7.00 1 7.00 
Hammer, tinners setting, 12 oz. ... 2 2.20 2 2.20 | Outlet box, octagon, No. 3% ...... 4 40 6 60 
Iron, electric soldering, %4-in. tip .. 1 700° 1 7.00 | Panel, electric, 6 in.x8 ft. (to be 
Iron, electric soldering, %-in. tip . 1 9.00 1 O08 to WD 24... ..stsveeees 1 
Mallet, tinners’, 3x6 in., hardwood 2 100 2 1.00 | Panel, electric; 6 in.x7 ft. “(to ‘be 
Punch, center, 424% in, Roney, 2 50 2 50 made) ESA Dee eee YE oa 1 
Punch, hollow, 3%, %4, and % in. lea. 3.00 lea. 3.00 | Pliers, combination, 6 in. 5 2 42 3 63 
Punch, solid, 4%, 5/32, and 3/16 in. lea. 37 lea. .37 | Pliers, combination, 8 in. ......... 1 35 1 35 
Rotary machine, combination, 4 sets Pliers, electricians ..............-: 2 $853 5.25 
of rollers for crimping, turning, Motor-generator set (old auto gen- 
burring, wiring; stand to hold erator>; notor, %4 hp., 110 volt.. 1 16.00 1 16.00 
MACNN oo. 5 SeSekens bee eeueer 1 58.00 1 58.00 GSN: 5 x acoder asewntnes a 2 as 3 30 
a: es 18. in., graduated in _ Receptacle and pilot light ........ 1 55 1 55 
Pree ney ee re 1 2.60 1 2.60 | R , porcelain cleat ........ 4 .28 6 42 
Rule, party 24 in., graduated in , electricians, 6 in. ..... 3 1.20 4 1.60 
a4 0 8Gac baba M ERS SERN REE 1 3.25 1 3.25 | Socket, keyless .........6..20005 2 30 3 45 
Rule, metal, 36 in., graduated in Socket, push thru ............ es 6% 2 me Ss 45 
PNR ENG ne ome AP PTD 1 3.90 1 3.90 | Socket, twin light ...... ae hie ce pat 1 5 1 15 
Snips, tin, 3-in. jaw ..........+..: 1 2.50 2 2.50 | Switch, battery, double double 
Snips, tin, curved blade, 3-in. jaw 1 3.75 1 3.75 Ee ROR De SR 1 30 1 30 
Stake holder, 8x 30 in. .......5.... 1 9.00 1 9.00 | Switch, double pole, keexeces 1 m2 1.00 
Stake, beakhorn, flat end tapers 2 Switch, flush toggle .............. 3 oH ; oa 


to 1% in., round end tapers 2 to 








: 


8 8 





1.75 
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16 student 25 student 
No. No. 
desired Cost «desired Cost 
Switch, a WB dis SS Scie 1 . See | 30 | Drill, star, 44x12 in. ......:..... 1 45 
Switch, oe Server 1 15 1 15 | Edger, 2% x6 in., %-in. radius .... 1 50 
Switch, three-way, flush .......... 1 1S 1 15 | Edger, bevel, 234x6 in. .......... 1 50 
Switch loom ..... 2 Gee 45 | Float, wood, 4x11 in. ............ 3 1.65 
Vise, Soha 3-in. jaw ........ 2 16.00 3 24.00 | Groover, 3x6 in. ................ i 50 
Voltmeter, range SO volts, 40 amp. 1 SES: | 1.25 | Shovel, square point, size 2 ...... 2 3.00 
— ———— | Tamper, iron, base 6x6 in., weight 
; TOTAL: $ 86.96 $ 103.33 PE es, 6. ko cee eee ees 1 1.20 
Foundry: ; Trowel, cement, 10 in. ........... 2 4.50 
poets age 4-02. capacity Sie oo 2 3.00 Trowel, pointed, We edd vatican 2 1.00 
graphite, No. 9 .......... 1 3.50 Var aan 
Crucible furnace, complete with lid, Tora: $ 16.30 
derrick for’ lid, and blower 1 100.00 : 
nik... 1 2.00 | Teteles 
Cutter, spruce, eee Sanrowes mi 2 OR 8 SSS ee $1,043.27 $1,271.89 
Flask, 14x 14 in., aluminum alloy 2 18.00 | Drawing and Planning ............ 327.60 364.00 
Flask, 12 x 12 in., aluminum alloy 4 32.00 | Machine Shop ................... 1,828.01 1,900.84 
Molders bellows ...... 2 eS 1 i eas s 5 Ge otc Sods 3 > o¥0.05 392.00 392.00 
Molders tool, lifter, width % in 2 eS ER ee 400.53 400.53 
—— tool, slick and square, width Forging MAckSeGeke es ean Kcs eee oe 107.95 107.95 
AS, BE a a NE, 2 CU I Son sds oe Snuiswobivecccess 86.96 103.33 
wae —_ spoon and gate —. a Ss PR SR SS eegeee 184.75 
ee Oy er ee 2 Ae MD fie oe Sain ss sip ice © 0 a'e-¢:0 16.30 
Molders took, trowel, 144 x6 in. . 2 2.00 —_—— —_—_— 
board, 12x12 in. (to be Granp Tora: $4,186.32 $4,741.59 
AD nk vas this baNind- Eee 8 
Molding board, 14x14 in. (to be It is recommended that the following items be built in when the shop is 
Said Rice bade Baie cae we 4 constructed: 
— bench, 334x 14 in., hard- Bin, sand (for concrete work)... .. 1 
PLR ais SERS eR Rept oe Sp Oe 2 1.50 | Bin, sand (for foundry work)... .. 1 
Riddle, foundry, 18-in. dia., 16 mesh Lumber rack, 20 in. x 7% ft....... 1 
Sisk swe Gules accel cotenEe 1 1.00 | Metal storage rack, 10 in. x 5% ft. 1 
Riddle foundry, 18-in. dia., 8 mesh Metal storage rack, 10 in. x 4 ft... 1 
dae Gea hich oak a a Daa oe 1 1.00 | Tool panel, 10 in. x 3 ft. (for wood- 
Sand, B -othe molding, 125-Ib. bags 3 bags 11.25 ‘work tools) 1 
Shovel, square point, size 2, blade Tool panel, 10 in. x 5 ft. (for wood- 
ke ERS ahem ca fle ashe Be: 1 1.50 work BPE Cit, | bos gies s's'ads 1 
~———— | Tool panel, 10 in. x 3 ft. (for metal- 
ToraL $ 184.75 NS gi ae a Rea 1 
Concrete: Tool panel, 10 in. x 5 ft. (for metal- 
Bucket, galvanized, 234 gallon .... 3 3.00 4 SSS ee ee 1 
Nation’s Schools, Vol. 30, p. 34, Sept., 1942. Roehl, Louis M., “Workshop in a Rural High 
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In 1940 the school board of the inde- 
pendent school district surrounding the 
Agricultural and Mechanical College of 
Texas campus decided to build an entire 
new educational plant. The general archi- 
tectural planning for the school was car- 
ried out by the members of the staff and 
the students of the architecture department 
of the college. It was an over-all project 
for advanced students in low-cost school 
construction. This department has been 
recognized nationally for planning low-cost 
school buildings and houses. 

Operating on a minimum budget, a series 
of one-story structures was completed 
which housed the grades, junior high 
school, and senior high school. See Figure 
1. It seems to be a general practice to place 
departments which make more than the 
normal amount of noise together, thus it 
may be noticed from the general layout 
that the music room is adjacent to the 
industrial-arts shop or laboratory, and 
these two departments comprise one separ- 
ate building unit. 

The various units are at least forty 
yards apart with covered connecting walks 
to provide protection during inclement 
weather and afford an opportunity to enjoy 
fresh air between classes. This particular 
feature is somewhat standard for schools 
in southern states. See Figure 2. 

Planning of the departmental rooms and 
shops was the result of extensive studies 
by members of the faculty and the stu- 
dents in the departments affected. The 
floor layout shown on these pages illus- 
trates the composite thinking of students 
and members of the faculty in the depart- 
ment of industrial education of the A. & 
M. College of Texas. The general floor 
space was the maximum which could be 
alloted with the funds available. Certain 
pieces of equipment were carried over from 
the former shop and a small amount of 
money was added for the purchase of a 
few new pieces. 


Laboratory or Shop Area 
Shop plans are as numerous as designers 
and the existing shops. It would be ex- 
tremely difficult to establish ironclad rules 
and regulations which must be observed 
in all types of shop and laboratory 















Fig. 1. Low cost modern school planning. Divisions of high school are 
housed in separate units. Building on right accommodates 
: industrial arts and music 


situations. Most state departments of edu- 
cation attempt to specify minimum floor 
space areas and frequently they establish 
minimum specifications for tools and 
equipment, course content, floor space per 
pupil, and teacher requirements before 
affiliation may be granted for specific 
courses. The general rule, however, seems 
to be that the minimum work area should 
not be less than approximately 1200 sq. 
ft. of floor space. The total floor area per 
pupil activity of the various courses ad- 
ministered in this shop is 1280 sq. ft. This 
means that the shop or laboratory area 
would measure about 30 by 40 ft. 

For most general minimum situations, 

is is an ample allowance for small 
classes, provided there are additional areas 
set aside for the storage of projects and 
materials and for finishing. 

The types of power equipment also 
present factors in determining the size 
of the student working area. 

Each floor plan suggested in a mazagine 
or bulletin always brings to light one or 
two unusual desirable features which can 
be applied to most similar plans. The one 





Fig. 2. Covered walk connects various schoo! units 
upils during inclement weather. This is 


to protect 


referred to on these pages is presently 
being used for a comprehensive general 
shop or laboratory of industries in a con- 
solidated school district where pupils come 
from both town and rural areas. Unit shop 
courses are also offered with the same floor 
plan arrangement shown in Figure 3. 

Much of the effectiveness of instruction 
with minimum equipment is accomplished 
by Mr. Les Richardson, the instructor and 
critic teachet from the College Department 
of Industrial Education. 


Storage 

It seems an impossibility to have. ade- 
quate storage for the shop or laboratory. 
Even after careful planning there is a 
tendency to reduce storage space to make 
room for more work stations. Project stor- 
age has been accounted for in this school 
plan by having a separate compartment 
for each of the four classes which meet 
in the shop. This is not always satisfactory 
for all projects, but it will accommodate at 
least 90 per cent of them. Each area may 
be locked by the instructor at the con- 
clusion of the period which prevents the 


~ 


an ideal arrangement in southern states 
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possible rn gages Ht of. partially com- 


closet is also kept locked by the instructor 
to prevent pilfering, and to enable him to 


keep an accurate accounting of supplies. - 


eee | 


dents. The backgrounds are. silhouetted 
with a contrasting color of paint; this per- 
mits the student to return the tool to its 
proper place and enables the instructor 
and student foreman to check the tools at 
the conclusion of each class. The virtue 
of this type of cabinet is that t may be 
closed and locked at the end of each day. 
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Fig. 3. Layout for a small general shop 


In the event that the teacher of this shop 
preferred to use a tool room, he could 
adapt this room for such purpose. 

The entire series of project and material 
compartments has 340 sq. ft..of floor space 
with a 7-ft. ceiling, over which may be 
found the small finishing room and lumber 
storage section as indicated in Figure 3. 
The area above the storage rooms is not 
ideal for finishing or for lumber storage, 
but it is a typical example of utilizing 
available space. The finishing room of 120 
sq. ft. of floor space is enclosed on two 


sides with glass and has a small exhaust’ 


fan to eliminate possible fumes. The glass 
walls permit the instructor to view the 
activity within this room. The lighting for 
the finishing room is furnished by both 
natural and artificial means. 

The lumber room of 180 sq. ft. of floor 


of lumber could not be taken down the 
stairway. A small section is also provided 
for the storage of mild steel used in orna- 
mental ironwork, and for large Pieces of 


rll 
Be 
cil 
: 
3 
Ht 


tools are displayed 
easy vision and accessibility by stu- 
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Equipment Arrangement 

Practically all of the pieces of equip- 
ment and benches are arranged at an angle 
to obtain the maximum natural lighting and 
to permit ease of operation without inter- 
ference with fellow students. The work 
benches are special shop constructed with 
wood tops, standard wookworking vises, 
and tubular metal leg construction. 

A bench is fastened to one wall which 


accommodates the various small, portable 
pieces of bench-type equipment. Sufficient 
electrical wall outlet receptacles are pro- 
vided so that equipment may be moved 
about. 

One corner of the room is equipped as 
a study center. This provides a desk, 
several chairs, and a small school shop 
library. Special emphasis is given in this 
center to the use of inexpensive bulletins, 
wall charts, and industrial displays. Sources 
of these materials recently appeared in a 
series of articles in the InpusTRIAL ARTS 
and VOCATIONAL EDUCATION magazine. A 
revision of this material is to begin in 
this same magazine within the near future. 
Much supplementary teaching material of 
this nature has made teaching a pleasure 
in this small, low-cost industrial-arts 
general shop. 

A blackboard and bulletin board are 
located on either side of the wash basin 
or lavatory. These boards permit the shop 
teacher to conduct related lessons visually. 
The bulletin board makes an excellent 
place to display teaching materials, safety 
posters, and special announcements. 

The wash basin is located conveniently 
near the exit so students may wash their 
hands before leaving the shop. 

In the event of an injury the pupils and 
teacher have ready accéss to a first-aid 
kit. 

Color Scheme 

Innumerable excellent articles have been 
published in the professional magazines, 
some with fine illustrations, which portray 
unique arrangements of equipment and 
specifications for illumination, ventilation, 
and color schemes. The latter has been 
emphasized recently through color adver- 
tisements which designate new special color 
combinations for equipment, furnishings, 
walls, and ceilings. By following the specifi- 
cations on colors, it is possible to dispense 





Fig. 4. Two boys starting in divisions of machine lathe 
turning and sheet metal. Critic teacher, Les Richardson, 
gives starting instructions to beginner. Note folding 
type tool panels in background 
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with the drab grays and blacks which 
previously dominated shop colors. The new 
color scheme is of prominent concern not 
only because of its effect on eye strain, 
but also on the psychologically favorable re- 
sponse from students who react with pride 





and strained vision is inadequate lighting. 
It is, therefore, of vital importance that 
industrial teachers observe the factors of 
adequate lighting in shop planning so 
students can be freed from factors which 
cause poor health, accidents, and nervous 





Fig. 5. Students at work in ornamental iron, bench 
wood, and in wood lathe turning 


to beautiful colors. This pride carries over 
into shop and class activities. 

Most of the modern school shops and 
laboratories are being repainted in accord- 
ance with the latest results obtained from 
advanced experimentation by’ competent 
authorities. This is especially true where 
the schools have acquired additional equip- 
ment through the various governmental 
agencies which dispose of surplus equip- 
ment. Most of it needs repainting, hence 
it is as easy to beautify the shop as to 
leave it drab and unattractive. 


illumination and Ventilation 

The modern, improved shop with the 
new color scheme will probably amplify 
illumination considerably, due to the effect 
given by the colors. The floor plan in 
Figure 3 illustrates an afea which has 
excellent natural illumination from two 
exposures. It may be seen in Figure 1 
that wide, tall windows were inserted into 
the walls wherever feasible. It is seldom 
necessary to use artificial lighting in_ this 
particular shop, except when cloudy davs 
occur. 

Several years ago an interesting series 
of articles appeared in this magazine on 
shop planning and illumination. Numerous 
theses have been written on similar topics. 
It is wise to have a consultant from the 
local light and power company check the 
different shop areas to determine if the 
correct lighting is used. One of the most 
common causes of headaches, accidents, 


strain. The student who has the~ benefit 
of intelligently planned illumination also 
acquires an appreciation of industrial 
practices. 

Most shop teachers do not have the con- 
trol of ventilating their own shop more 
than what is afforded by window space. 
The teacher who has a shop or laboratory 
area with windows on opposite sides similar 
to the one described in these pages is in- 


deed fortunate. This permits cross ventila- 
tion which is naturally conducive to better 
work and study conditions. It is possible 
that schools of the future will be planned 
to make use of air conditioning; but today 
this possibility is rather remote, 


Student-Teaching Center 
The shop described in this article is 
one of several centers where industrial- 
education students of the A. & M. College 
of Texas receive supervised student teach- 
ing experience. It provides a typical small, 


‘general shop arrangement. These same 


students also receive another teaching ex- 
perience in a near-by city junior and senior 


high school where the shops are planned 


differently. 

One of the student teachers may be seen 
in Figure 6 where he directs the activities 
in leatherwork as one of the divisions of 
the general shop. . 


Types of Courses 

The 1280 sq. ft. of floor space in the 
main shop or laboratory permit student 
activity in the exploration of several di- 
visions which include wood, Figure 5; sheet 
metal, Figure 4; art metal, and ornamental 
iron, Figure 5; bench metal including some 
machine lathe work, Figure 4; leathercraft, 
Figure 6; and plastics, Figure 7. 

Practically all of the pupils also have 
a course in planning and drawing in an- 
other room. They have access to the facili- 
ties of this room for planning and making 
the necessary working drawings of their 
projects. 

The illustrations accompanying this brief 
discussion picture pupil interest in the 
many activities and show the enthusiasm 
exhibited by youth in the generalized in- 
dustrial-arts program. 

These various divisions or areas are not 
conducted on a set periodic rotation; how- 
ever, the instructor expects each pupil to 


¢ 





Fig. 6. Leathercrafters enjoy making projects and 


learning of industrial possibilities in this activity 
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Fig. 7. Working with plastics affords new opportunities 
to boys of junior and senior high school ages 


imately four to six weeks in 
pon ap gine By But where it is 
clearly demonstrated by the pupil that he 
dislikes one activity, it is permissable for 
him to remain for a longer period of time 
in one he likes better. This type of pro- 


gram is conducted for two school years. 
If the student then wishes to continue in- 
dustrial arts he may take another year 
of general woodworking. As soon as pos- 
sible. the equipment in this shop will be 
supplemented and rearranged to permit 
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a student to take a year of general metal- 
work also. 

It is planned to expand the offering so 
that a portable tool panel may be taken 
to the elementary buildings where the 
children may be given handcraft from the 
third grade on. 

All of the courses offered in this 
low-cost, typical shop are affiliated 
with the Texas State Department of Public 
Instruction. 
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POOR TEACHER 


LEONARD E. SCHMIDT 
Lincolndale, N. Y. 
Another new term, and a new crop of boys, 
Lesson One all over again; 
The same hopes‘and fears, despite all the 
years, 
That you had on that first day — re- 
member back when? 


You look them all over, they seem so alert, 
They always are on the first day: 
And you wonder which ones will rise to 
the top, 
And which ones will fall by the way. 





Then you think of last term, and the one 
before that, 
And the boys you were sure would suc- 
ceed, 
How badly you erred, how poorly they 
fared, 
A crystal ball is what you need. 


But despite your poor guesses, you do it 
again, 
And pick out Joe, Jimmy, and Ned, 
Which all goes to prove that we teachers 
must be 
Just a little bit soft in the head. 





Shop Layouts 


G. WESLEY KETCHAM 


State Supervisor of Industrial 
Education 
Hartford, Conn. 
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CARLIN ADEN 
Director of Adult Education 
Clover Park Schools 
Pierce County, Washington 























DRAFTING 

The layout shown herewith was de- 
signed to give technical and vocational 
education to high school students. In 
addition to this it served to train war 
production workers and is now provid- 
ing training for the returned G.|.s. 




















The hangar room is planned for expansion toward the field so that 
x additional planes can be accommodated 
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Color in the School Shop 


JOSEPH C. THOMPSON 
Pittsburgh, Pa. 


The interior color treatment of a school 
shop must be approached from two angles. 
Of primary importance is the creation of 
an environment that is at once pleasant 
and stimulating. Coupled with this is the 
use of finishes that possess sufficient re- 
sistance to withstand the rigors of repeated 
washing and cleaning. All too often in the 
past the question of durability was the sole 
factor influencing the choice of school-shop 
colors. Such dull, drab shades as “school- 
house brown,” “hallway cream,” and “ma- 
chine gray” were accepted as the most 
economic choice. This resulted in school- 
shop interiors that had about as much ap- 
peal as an 18th-century foundry. 

‘Taking a tip from experience of modern 
industry, school-shop administrators are 
finding that maximum economy can be ob- 
tained only when the color scheme is based 
on an engineered color pattern. The savings 
flowing from color scientifically used can 
be measured in terms of conservation of 
human resources as well as reduction in 





over-all maintenance costs. In a school 
shop, as in an industrial plant, color can 
help the student do better. work with less 
mental and physical strain: By correlating 
color and lighting, considerable economy 
can be affected in illumination costs. The 


pleasant atmosphere of proper colors in- 
duces habits of cleanliness. This in turn 
reduces maintenance and loss to property 
from thoughtless, but none the less damag- 
ing, petty vandalism. 

Modern science has established the fact 





between objects and 
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Fig. 1. There are many factors entering into the determination 
of the proper amount of lighting at the working level in school 
‘shops. Some of these are shown above 
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production because color possesses 

power. See Figure 2. This stems from the 
fact. that color as light is the visible seg- 
ment of the electromagnetic spectrum 
which also contains. the ultraviolet, infra- 
red, and other invisible rays. If the latter 
have power or energy, it is logical to con- 
clude that the visible rays have similar 
power. This has been proved in many dif- 
ferent. tests. For example, some colors 
actually increase muscular reaction; others 
have @ pronounced effect on the mind. 
Many colors make a person feel warm; 
others impart a feeling of coolness. Some 
colors create illusions making objects ap- 
pear-larger or smaller. There are certain 
shades that impart sadness and grief and 
others that connote happiness and cheer. 


By. understanding and employing the 


basic characteristics of color, the school — 


maintenance engineer can literally work 
wonders in the school shop. Like a ma- 
chinist shaping a piece of metal from a 
blueprint, he can with skillful patterning, 
in accord with dynamic principles create 
school-shop interiors that are both efficient 
and attractive. This has been graphically 
demonstrated recently in the educational 
field at the N Aeronautical Insti- 
tute, Hawthorne, Calif. The principles of 
color dynamics were used in the industrial 
training rooms after color had proved its 
efficiency in the Northrop Aircraft shops 
during the war. It is estimated that the 
efficiency of the students has increased ap- 
proximately 60 per cent through use of 
carefully selected eye-rest and cheerful 


colors. 

Characteristics of Color 

Each color has certain psychologic, sym- 
bolic, and visual characteristics which 
must be considered in planni 
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3. Stimulating, Relaxing, and Calming 
Colors. Generally speaking the warm colors 
are those that stimulate and promote ef- 
ficiency. When 


PRR ear 





Fig. 3. Many manufacturers of school 
shop machinery are now beginning to 
paint their products in a scientific man- 
ner. For example, the principles of color 
dynamics, the use of eye-rest and focal 
colors has been carried out on this saw. 
The background is in eye-rest green and 
the moving or critical parts are in 
various focal colors 





Blue is a calming color and can be used 
extensively in the form of Cascade Blue 
and Stratosphere Gray in the schools to 
promote peace of mind and a calm, quiet 
atmosphere conducive to concentration. 


Color for Machines 

After the general colors have been se- 
lected in conformance with the size, loca- 
tion, and other physical details of the 
school shop, the next important step is the 
placement of the colors. As with the actual 
color choice, the placement will be made 
in accord with the physical characteristics 
of the shop and equipment. On the shop 
machinery, for example, color’s first job 
is to create a visual working area that 
minimizes eye fatigue. Color must separate 
the critical from the noncritical parts and, 
where possible, visually divorce the critical 
machine parts from the material worked 
upon. By doing so, eye wander is minim- 
ized. The eye can pick up where the 
fabrication starts and ends. Less eye 
fatigue is the result. 

To do this a color that comes quickly 
to the eye —a color that moves in strong 
contrast to the stationary machine parts — 
is used on the operating parts. These are 
known as focal colors and include focal 
ivory, red, orange, and many others. The 
primary purpose of a focal color is, in 
combination with contrasting colors, to 
focus the student’s attention exactly where 
it should be—on the material being 
worked — with the least possible effect on 
the eye muscles. As the critical parts of 
the machinery must “move forward,” the 
stationary part must drop back. The widely 
used “machine gray” does this to a certain 
degree. However, gray is not only a de- 
pressing color, but it absorbs light and re- 
duces illumination at the working level. 





Fig. 4. The effect of proximity of colors. Any band or area of color 
- @ppears darker along its edge adjoining a lighter color, or when placed 
on a light background. Likewise, the reverse of this illusion applies. 
Sometimes it is more desirable to take advantage of this illusion than it is 
to attempt to overcome it. In school shops this illusion must be avoided 
because constant fixation upon such an illusion will cause 
vibration and eye-fatigue 


a most pleasant environment. Of all colors 
known, green has the most relaxing effect 
ind and body. Nature’s extensive use 


2g 


Some grays absorb over 80 per cent of 
the light striking them. After nffich re- 
search a receding green shade has proved 
most adaptable for the nonoperating ma- 
chine body. No other color has such a re- 
laxing and soothing effect on the human 
eye. In practically all its variations the 
wave lengths of green more closely ap- 
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Fig. 5. Basis of the principles of color dynamics is 
the use of focal colors in contrast with eye-rest 
surfaces. These focal colors are used to highlight the 
moving or critical parts of machinery, in such a 
manner that they are always visible to the operator 
with the least possible visual effort. Focal ivory, buff, 
and beige are used predominantly to highlight 
moving parts nearest the material being worked 
upon while focal orange, red, and yellow 
are used for danger areas 


proximate the 5500 angstrom units which 
lighting engineers have found ideal for 
minimum eye fatigue; since psychologically 
it is the most restful as compared to the 
other extremes of the spectrum, violet, 
and red. 

Safety considerations come next, and 
orange is used on start-stop buttons for 
easy identification. Focal yellow, a high- 
visibility color, is used on control levers 
for quick and sure identification. 


Wall and Ceiling Treatment 


Where machine colors must emphasize 
direct eye ease and visual relaxation for 
the student, wall and ceiling colors have 
additional tasks to perform.: They must 
properly diffuse illumination and create a 
pleasant atmosphere, as well as contribute 
their share to ease of seeing. Color is an 
indispensable accessory for proper lighting 
and is a highly effective agent for convert- 
ing available illumination into high-quality, 
usable light at the working level. Most 
locations in the school shop should have 
at least 35 foot-candles, sometimes more 
but never less. This can be attained by 
using ceiling colors with 75 to 85 per cent 
reflectivity and wall colors with a light- 
reflecting power of 50 to 60 per cent. 

Although white has a very high reflecting 
power, it should be used most carefully, 
such as in ial ceiling treatment in 
the school shop. It should also be a dead 
flat white or at least one of low-sheen 
characteristics to properly diffuse the light. 
Diffused reflection improves light quality 


whereas whites having high sheen or gloss. ~ 


reflect light specularly. See Figure 7. It 
is specular reflection that bounces a light 
ray to eye from a surface in the same 
shape and form as it emanates from the 
light source. Such specular reflection pro- 
duces glare which in turn. produces eye- 
strain, headaches, and physical fatigue. If 
direct lighting is used, ceiling reflection is 
minimized and the use of color may be 
employed. 


Various colors have been developed for 
treating walls, ceilings, and other school- 
shop surfaces that will diffuse light and 
produce maximum quality and quantity of 
illumination. Among these are Cascade 
Blue and Stratosphere Gray for ceilings. 
These contain sufficient white to make 
them efficiently reflective and enough color 
to hide properly. Being cool colors they 
have the power to make objects recede, 
and in doing so the feeling of clutter from 
crowded overhead beams and pipes is re- 
lieved. Various shades of green and yellow 
were developed for the walls, the use of 
either depending upon various physical 
factors such as location and size. Eye-Rest 
Green, for example, is placed on walls 
directly in line with machine operators’ 
vision. Being an eye-rest color, and being 
in the same color family as Vista Green 
used on the machines, little eye muscle 
change is required and eye fatigue is les- 
sened. Contrast this to the dark gray ma- 
chines and the white walls formerly used 
in the shops. Here the eye goes through 
a maximum change and eye fatigue is great. 

Suntone, a beautiful soft yellow, is used 
on end walls not directly in the path of 
vision to improve morale and giving beauty 
and contrast to the surroundings. Floors 
are contrasted with two shades of gray 
divided by an orange strip to zone the 
aisles. While not so important in school 
shops as it is in factories to minimize dan- 
ger, it is used to give the apprentice a start 
in good safety practices, for later on in 
factories he will meet these conditions. In 
aviation school shops, floors are given 
special attention and are often painted 
white to increase reflectivity. Bins, lockers, 
etc., may be painted with colors denoted 
as Rose Tan or Sand for warmth, contrast, 
and beauty. 


Durability Improved 


Prior to development of special in- 
gredients for finishes, it was practically 
impossible for the school shop to take 
advantage of the power and energy in 
color. As in industry, the maintenance 
finishes in a school shop have to be most 
durable and the most durable finishes are 
limited in color. One of the most signifi- 
cant advances in making maintenance 
finishes both durable and attractive was 
the production of synthetic resins. When 
incorporated into the formulation of wall, 





Fig. 6. The general overall cleanliness and sub- 
sequent orderliness that can be achieved with the 
scientific use of colors is graphically demonstrated in 
this view of a section of a large metalworking shop. 
Although presented here in a black and white photo, 
the visibility of critical machine parts, moving equip- 
ment, and traffic aisles is clearly defined. The over- 
head maze of girders, pipes, supports, etc., has 
been made to recede with use of cascade blue while 
uses of yellow for the crane accentuates 
this moving part 


trim, and machinery finishes these resins 
import most desirable characteristics. This 
type finish possesses excellent color re- 
tention, durability, heat resistance, and has 
a soft, rubbed-sheen effect. 

Synthetic resins are a product of the 
paint laboratory. They are built up by 
the paint chemist through the union of 
various compounds. The complex process 
is known as molecular reorientation. The 
resins are combined with specially proc- 
essed oils to form synthetic vehicles of 
many types. Of these, and the number of 
potentialities is practically unlimited, the 
most adaptable for use in school-shop 
finishes is the glyceryl phthalate type. 
They result from a chemical union of dry- 
ing oils with phthalic anhydride and 
glycerine. In this reaction the ingredients 
combine to form complex molecular struc- 
tures that are known as the oil-modified 
alkyd resins. 

Finishes with this type resin provide the 
most satisfactory answer to school-shop 
maintenance problems. These resins help 
form a hard, tough, and flexible film pos- 
sessing unusual resistance to gasoline, 
grease, oil, water, and other things. They 
possess unusual properties of adhesion, and 
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highly perfected oils and careful formula- 
ion, special maintenance finishes have 
been developed to meet this specific need. 
These have been produced in both eggshell 
and semigloss ranges. 


Other Special Finishes 
Another special finish, in hues that 
exactly match the wall paints, has been 
for dado and other areas that 
are subject to hand dirt and scuffing. This 
is recommended for interior wood sash, 
doors, tool. cabinets, lockers, benches, 
tables, and other similar equipment in the 
school shop. For most efficient service this 
type finish should be applied over under- 
coaters, as better adhesion is obtained 


e 


which imparts additional durability. Once 


| dstaliation end Maintenance of 


Woodworking Equipment’ 


ROBERT E. HOLLAND 
Reading, Pa. — 


student, teacher, and others in regard to 


1. To discover what actual work is done 
by students of the tenth, eleventh, and 
twelfth grades, and by the teachers and 












































again, the alkyd glyceryl] phthalate formu- 
lation makes the quality outstanding, with 
lasting characteristics. 

The floor of the school shop should re- 
ceive special attention. If it is concrete, 
preparation should include etching with a 
solution of muriatic acid made by diluting 
one part acid with three parts water. This 
provides a better “bite” for the alkyd 
resin concrete-floor enamel. Wood floors 
are, for the most part, finished with pene- 
trating varnishes which do not leave a 
film. However, many shops will want to 
follow industrial practice and use enamel. 
A satisfactory floor enamel must resist ex- 
treme wear, withstand constant mopping 
and scrubbing with chemical solutions, and 
must have high adhesive qualities. Enamels 
containing synthetic alkyd resins in special 
formulation will meet these demands. They 
can be produced in a small range of colors 
that permit their integration in an over- 
all scientific color pattern. 

The new technological developments in 
maintenance finishes plus the knowledge of 
scientific color application now makes it 
possible for the average school shop to have 
a decorative pattern that is both beautiful 
and durable. No longer should measures 
of economy and durability be the barrier 
to making the shop as attractive as other 
rooms of the modern school. By careful 
choice of finishes and proper selection of 
colors, the atmosphere of the school shop 
can be transformed into a direct teaching 
aid. 


miscellaneous items such as cleaning the 
shop, checking benches, tool cabinets, and 
toolroom before class dismissal, etc. 

4. To analyze and interpret the data 
collected and to make recommendations 
based on the findings. 


Methods and Procedures 


The study was begun by a compre- 
hensive survey of the available books and 
pamphlets pertaining to the subject in 
order to supplement my personal efforts in 
the compilation of a questionnaire which 
would give the desired information. 

The resulting questionnaire containing 
sixty items to be checked by vocational 
industrial teachers in either pattern- 
making, cabinetmaking, or carpentry was 
mailed to sixty local directors of vocational 
education and superintendents of schools 
in Pennsylvania. With the aid of a post 
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card follow-up, a total of 52 or 86.6 per 
cent of those contacted returned the 
questionnaires. . 

Since the items on the questionnaire 
were grouped into hand tools, power 
machinery, and miscellaneous items, this 
same grouping was used in conjunction 
with the specific purposes of the study 
in the presentation and interpretation of 
the findings. 


Summary of the Findings 
and Conclusions 
For the most part the students get 
experience in keeping their hand tools in 
condition. In a summation of the per- 
centage of students doing work at some 
time before leaving the twelfth grade on 
the various items pertaining to the mainte- 
‘ nance of hand tools, it was found that 
ten of the twenty items rated 90 per 
cent or over in student participation. They 
are as follows: grind chisels, whet chisels, 
grind outside gouges, whet outside gouges, 
whet inside gouges, grind plane irons and 
whet plane irons, all 100 per cent; grind 
inside gouges, 95 per cent; grind spoke- 
shave blades, 90 per cent; and whet spoke- 
shave blades, 90 per cent. Items having 
a rating of 76 to 89 per cent in student 
participation include: sharpening cabinet 
scrapers, 89 per cent; apply protective 
agents to hand tools before vacation, 84 
per cent; clean hand tools for school term, 
83 per cent; whet drawknives, 79 per cent; 
and grind drawknives, 76 per cent. The 
remaining items rate as follows: sharpen 
twist drills, 65 per cent; joint, set, and 
file hand ripsaws, 63 per cent; joint, set, 
and file hand backsaws, 57 per cent. It 
must be remembered that the above figures 
do not represent percentages of students’ 
100 per cent participation since teachers 
and others are assisting in 37 per cent of 
the above work to a degree that is not 
known from data received in this study. 
For example, if 26 of the 52 teachers had 
indicated that their students had the oppor- 
tunity to sharpen twist drills, the per- 
centage of student participation would be 
reported as 50 per cent. No further break- 
down was attempted. 

The writer can see no reason why the 
above figures should not approach the 100 
per cent mark in student participation. A 
good mechanic should know the importance 
of sharp tools; he should know how to 
sharpen them and he should be able to 
keep them in the best ‘possible condition. 
Students need more actual work in the 
maintenance of hand tools. 

Students do very little of the actual 
work involved in the installation and 
maintenance of woodworking machinery. 
The work done by over 50 per cent of 
the students is as follows: installation of 
mortiser bits, 92 per cent; installation 
of circular saws, 82 per cent; installa- 
tion of shaper cutters, 73 per cent; in- 
stallation of thickness planer knives, 64 per 
cent; and the installation of jointer knives, 


59 per cent; also, various miscellaneous 
items such as lubrication of machines, 96 
per cent; cleaning machines before school 
term, 95 per cent; coiling band saw 
blades, 92 per cent; and applying protec- 
tive agents to machines, 89 per cent. Items 
in which student participation rates from 
29 to.49 per cent are as follows: set and 
file circular saws, 49 per cent; join belts, 
48 per cent; mount and fasten machines, 
46 per cent; dress grinding wheels, 44 
per cent; grind and whet thickness planer 
knives, 41 per cent; sharpen mortiser 
bits, 38 per cent; joint circular saws, 35 
per cent; line up shafts and pulleys, 32 
per cent; care and maintenance of lathe 
centers, 31 per cent; and braze broken 
band saw blades, 29 per cent. The follow- 
ing items rate below 15 per cent: clean 
and repair electric motors, 13 per cent; 
adjust play in bearings, 10 per cent; install 
electric motors, 4 per cent; and replace 
babbitt bearings, 4 per cent. The above 
figures do not represent the percentages 
of students’ 100 per cent participation 
since, in most cases, there is some degree 
of assistance by teachers and others. 

In order to interpret better, the small 
amount of work done by students in sev- 
eral items on the installation and mainte- 
nance of woodworking machinery, the 
following figures show the percentage of 
shops in which the work is done entirely 
by teachers and others without receiving 
any student help. The figures are as 
follows: sharpen mortising chain saws, 100 
per cent; install electric motors, 98 per 
cent; replace babbitt bearings, 96 per 


a 


cent; clean and repair electric motors, 91 
per cent; adjust play in bearings, 89 per 
cent; line up shafts and pulleys, 71 per 
cent; braze broken band saw blades, 71 
per cent; care and maintenance of lathe 
centers, 70 percent; grind and whet thick- 
ness planer knives, 58 per cent; joint 
circular saw blades, 58 per cent; grind 
and whet jointer knives, 57 per cent; and 
dress grinding wheels, 57 per cent. Also, 
sharpen mortiser bits, 55 per cent; mount 
and fasten machines, 55 per cent; sharpen 
shaper cutters, 54 per cent; join belts, 53 
per cent; set and file circular saw blades, 
50 per cent; install jointer knives, 44 per 
cent; grind and whet wood trimmer knives, 
38 per cent; and adjust and track a band 
saw blade, 31 per cent. 

It is agreed that the average mechanic 
should be more concerned with the tools 
in his toolbox, but it is the writer’s opinion 
that students should have a better knowl- 
edge and understanding of proper installa- 
tion and maintenance of woodworking 
machinery. Instruction should be improved 
in this phase of work. 

The results of four items which concern 
the safety of students to a great extent are 
worthy of mention. The items involve the 
checking of student installation of jointer 
knives, thickness planer knives, shaper 
cutters, and circular saw blades before 
operating the machines. Four of the teach- 
ers allowed their students to install jointer 
and thickness planer knives and begin 
operation of the machines without any 
check on the part of the teacher, Eleven 
teachers did not check installation on the 
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Radio and electric repair, Booker T. Washington Technical High School, 


St. Louis, Mo. Photog 


raph submitted by Warren K. Begeman, Director, 


- Technical Education and Industrial Arts, St. Louis, Mo. 
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and work on electric motors is done by 
other school shops and school maintenance 
employees. Approximately one third of the 
grinding and whetting of thickness planer 
knives and jointer knives is done in a 
like manner. 
There is a tendency to have beginning 


students do work such as clean the shop, 
apply sg soe agents to hand tools and 
machines bejoré vacation, clean hand tools 
and - machines before school term, and 
resurfacing of bench tops. However, 12 of 
the teachers had the janitors do all of 
the cleaning. In most cases, it appears 
that the janitor is not wanted in the 

Although the relative size of the study 
and the nature of the course for which the 
study was conducted did not permit further 
interpretation of the data, the writer is of 
the opinion that many additional signifi- 
cant and helpful facts may be obtained 
from information received on the returned 
questionnaire. 

Recommendations 

1. It is recommended that all students 
be capable of keeping the common hand 
tools in A-1 condition before leaving the 
twelfth grade. 

2. It is recommended that all students 
receive at least forty hours of instruction 
and work opportunities in the installation 


and maintenance of woodworking ma- 
chinery at well-planned intervals at some 
time before graduation. 

3. It is recommended that all teachers 
plan courses of study to meet the needs 
mentioned in the foregoing. 

4. It is recommended that a few of the 
teachers reporting become more safety 
conscious on items involving the checking 
of student installation before operation of 
machines. 

5. It is further recommended that the 
teachers do less of the work on the in- 
stallation and maintenance of hand tools 
and woodworking machinery in order that 
the students may do more of this work. 
Use old saws, chisels,-etc., for student 
practice if they cannot be trusted with 
good equipment at the beginning. It is not 
necessary to turn the shop into a repair 
shop. Give the students a fair amount of 
actual work and have the remainder of 
the work done by others outside the shop. 
Teachers should concentrate on instruction 
and not on being disciplinarians, mainte- 
nance men, and janitors. 


Junior High School Metal-Shop Equipment 


Vocational Appraiser 
lowa State College 
Ames, lowa 


During the past few years increasing . 


emphasis has been placed upon 
dustrial-arts shop offerings and t the school 
systems. Particular importance has oeen 
placed on the addition and enlargement of 
metal-shop offerings. Many questions have 
been raised by the instructors in the field 
as to the specific areas of metal work which 
should be developed. They are also con- 
cerned about the tools and items of equip- 
ment which are necessary for each of the 
areas of metalworking which might be in- 
cluded in a junior high school metalwork- 
ing program. This study is an attempt to 


offerings. It is also an attempt to determine 

those tools and items of equipment which 
are most  seaagersth to a successful offering 
in the metalworking. 


ie 
i 


Seventy questionnaires were mailed to 
56 junior high school metalwork instructors 
located in 33 Iowa cities. Ten cities were 
known to offer no metalwork at the junior 
high school level. Replies were received 
from 35 schools in 21 cities. Of the 35 
replies to the questionnaire, 8 were un- 
answered, accompanied by an explanation 
that no metalwork was being offered in the 
school during the current year. Twenty- 
seven completed questionnaires were used 
as the basis of this study. 

In the analysis of the data, the tools and 
items of equipment were grouped by in- 
structional units. These units are: sheet- 
metal work, welding, machine-shop prac- 
tice, forging and founding, art-metal work, 
and automobile mechanics. In addition, 
many tools were found to be necessary to 
two or more of the afore-stated work areas. 

To evaluate the necessity of each item, 
2 points were given for each reply stating 
the item as essential, 1 point for desirable 


ir and 0 for a reply that the item was of no 


value. The maximum point value any item 
could receive was 54. For purposes of this 
study it was arbitrarily assumed that any 
item with a point value of less than 18 


_ has no place in the average Iowa junior 


high school shop; those of 36 or more as 
essential; and those between 18 and 36 as 
desirable but not essential. 

The number of each item deemed neces- 
sary for a class of 25 boys was determined 


by dividing the total number of units re- 
ported as necessary by the number of in- 
structors so stating. 

The tools included in this study were 
divided into 8 major categories according 
to the areas of metalwork for which the 
tools are designed and used. These are, in 
order of preference or average point value: 
tools which are common to two or more 
areas of metalworking; sheet-metal hand 
tools; sheet-metal machines; tools for ma- 
chine-shop practice; tools for automobile 
mechanics; art-metal tools; forge and 
foundry tools: and welding equipment. 

Forty-three tools fall into the classifica- 
tion of belonging to two or more areas of 
metalwork. Using the foregoing method 
of evaluation, 33 of these items are es- 
sential and 10 desirable to the successful 
operation of a junior high school metal- 
working shop. Most of these were available 
in the junior high schools for the activities 
included in their present offerings. This 
availability of tools suggests that metal- 
working might be added to the curricula 
of many junior high schools with the ad- 
dition of very little, if any, equipment. See 
Table I. 

Sheet-metal work appears to be the area 
most adaptable to the junior high school 
metalworking program. This study revealed 
that the hand processes are more satis- 
factory and profitable than machine proc- 
esses for junior high school purposes. 
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Very few sheet-metal machines appear to 
be essential to a successful sheet-metal 
course of study. See Tables II and III. 

Production equipment such as power 
hack saws and shapers are of little value 
to the average junior high school. However, 
it is indicated that machine-lathe and 
milling-machine work might be profitably 
included in a general course of metalwork- 
ing. See Table IV. 

The evidence found in this study sug- 
gested that elementary automobile me- 
chanics has a place in the junior high 


school course of study. It appears that this - 


might best be held to a consumer or driver- 
maintenance level. See Table V. 

Hammers designed for one specific oper- 
ation in art-metal working are about the 
only additional equipment necessary for a 
comprehensive unit of art-metal working. 
Such processes as doming, forming, raising, 
chasing, embossing, and fretworking appear 
to be satisfactory operations for junior 
high school students. Metal spinning does 
not. See Table VI. : 

Forging, founding, and welding might 
profitably be included in a comprehensive 
program but appear to have very little 
value in the junior high school programs 
prevailing at the time of this investigation. 
See Tables VII and VIII. 

The average-size junior high school 
metalworking shop included in this study 
was 43 by 25 ft., for a total floor space 
of 1075 sq. ft., giving 49 sq. ft. of floor 
space for each pupil enrolled. 






TABLE VII. Continued 


























Shops having tool Reported value No. necessary 

for aclass 

Yes” No Essential Desirable Novalue of 25 boys 

? © 
; Per Per Per Per Por #3 g s 
Item of equipment No. cent No. cent No. cent No. cent No. cent ws a 
Straight-peen hammer ........ 4 148 23 852 3 11 10 370 M4 51.9 16 1-10 2 
Heat-treatment furnace ...... 7 259 20 741 S 185 12 445 10 370 22 13 1 
WEE ecco scdaeaki becceres 5 185 22 815 5 185 9 333 13 482 19 1-2 1 
Blower ......... Mine's taxes 3 111 24 889 4 -148 9 333 14 51.9 17 1-4 1 
TNE iss 5s vc oWce neeeoa Wiese 4.43 SB. O22 3.7 12 444 14 $19 14 1-2 1 
NN. ais. So winand sass oe ek 2 74 25 926 0 0 9 333 18 66.7. 9 1-6 2 
PRR co.<5 whoa pines s cet deRCee 1 3.7 26 963 1 3.7 6 22.2 20 741 8 1-2 1 
PU TUNE oso is ccwbusecys 1 3.7 26 3 O 0 8 296 19 704 8 1-2 1 
RR Sa diac ts nghseceeteas 1 3.7 26 963 O 0 7 259 20 741 #7 1-2 2 
WO GaN Ss cba chvtce aces cay 0 0 27 100.0 O 0 7 259 20 741 7 1-4 2 
PM CS oos Soke c ts he onaks 0 0 27 1000 O 0 § 185 22 815 5 1-2 1 
TABLE Vill. Welding Equipment 

Shops having tool Reported value No. necessary 

for a class 

Yes No Essential Desirable Novalue of 25 boys 
Per Per Per Per Per #3 : : 
Item of equipment No. cent No. cent No. cent No. cent No. cent wisu% = 
Oxyacetylene welder ......... 2 74 25 926 3 111 10 370 14 S19 16 1 1 
Sea IN ie ao as 0 cd nie G43 1 3.7 26 963 2 74 11 408 14-518 15 1-2 1 
Cutting SER its ote ce cas 0 0 27 1000 0O 0 11 408 16 592 11 1-2 1 





The total metalworking enrollment of 


Sixty per cent of the shops were located 


‘ the schools included in this study was 2307, 


for an average of 88 pupils per school. An 
average of four classes per school gives 22 
pupils per class. 


in the basement, and had concrete floors. 
The remaining 40 per cent were on the 
ground-floor level and were equipped with 
wooden floors. 


The Creative Laboratory or Handicraft Shop 


FERDINAND V. LIOTTA 


Director of Vocational Education 
San Diego, Calif. 


The creative laboratory is a place where 
boys, girls and adults can.come to make 
use of hands, tools, equipment, and ma- 
terials to construct and develop any worth- 
while project out of -any medium. Such a 
laboratory stimulates thinking, allows the 
co-ordinate use of hands and mind, and 
offers opportunities to develop and practice 
- desirable leisure-time hobbies. 


Objectives ; 
1. To give the individual an objective 
medium for expressing his ideas. 


2.To provide the individual with a 
manipulative form of creative leisure-time 


3. To acquaint the individual with a 


variety of construction materials and to 


develop handiness with tools. 
The Laboratory 


The illustration which accompanies this double glass and soundproofed. 
article shows a plan of such a laboratory. The. following facilities should be avail- 
At one end of it is the planning room. This able in the work area: 


should be furnished with chairs and tables. 
The tables should have a smooth, hard top 
surface. On one side of this room is a 


newspaper and magazine counter. There 
should be available for use a wide assort- 


. gas 
3. A good supply of electrical outlets on 
the walls 
4. A small spray booth and adequate air 
pressure 
S. lpocgreD Saarinen meng 


and educational growth. On the opposite ee ee oe ee ae 
end adjoining the darkroom are the refer- 
ence library book shelves. < Bias iii dik Sec Meooual ot 
The room should be equipped acids as well as water. 
paige Re agian gg ome The aforementioned suggestions are not 
several rolls of wrapp’ final. It is possible that a work area can be 


suggestions. Those gi 


in operation without any of the foregoing 
given picture the ideal 
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Layout of creative laboratory 


Organizing a Class of Twenty 

Teaching aids the instructor will find 
helpful to have: 

1. Sample projects and models all made 
up and on display. 
wk —— ~, magazines showing 

y of projects. Suggestions: Popular 
Mechanics, Home Mechanics, Home 
Craftsman, INDUSTRIAL ARTS AND VOCA- 
TIONAL Epucation, Montgomery Ward 
and Sears-Roebuck catalogues, manu- 
facturers’ catalogues, reference craft books 
on hand. 

3. During the first few days after the 
students have selected projects their need 
will be for much individual attention. Help 
will be needed in the layout or perhaps 
the making of a pattern or calculating the 
amount of material and the cost of the 
material. 

4. The instructor should be prepared for 
all of the answers wanted and should have 
on hand the cost of materials, size. and 


accepted for a grade he will have to submit 
one, two, or more research assignments on 
leather. It must be some reading or in- 
formation that interests him. The instruc- 
tor should be very careful—here is a 
good place to encourage initiative and 
originality. 

There is danger at this point that the 
research may be too technical and the stu- 
dent may lose interest. Let the student 
select his own research. The instructor 
should accept it if it is related to the ma- 
terials in the project and has something 
about its use by people, its manufacture, 
and other consumer education and general 
education value. 


Suggestions: 

1. The research papers may be approved 
by the English teacher or the social studies 
teacher. If so, they take them and correct 


PLANNING MY PROJECT 


them and credit the student with the grade. 
There could be other co-operative schemes 


_ worked out that might be worth while. 


2. The art teacher can also help, 
especially if the student who wants to make 
the project is in her art class. The design 
and color of the article may well be worked 
out in the art class. 

3. There is no limit to the amount of 
integration that can be used if it is really 
wanted. If the faculty sees the value of 
this integration, the response to this pro- 
gram will be excellent. 


Student Record Card and 
Planning Card 

Planning Card 

Before any work is done on the project 
it is necessary that some sound planning 
be done. The instructor must explain the 
planning card to the students. He should 
demonstrate how to process it. Herein 
much related subject value can be gained 
by the student. The instructor should not 
fill out the planning card for the students’ 
projects. If it becomes necessary to help, 
the student should be made to provide the 
major part of the material and project 
information. 


Report Card 

Note: The report card legend cannot 
be easily modified by a student desiring a 
personal change in grade received. 


Cost of Project Material 

Students should pay for all materials 
actually used in a project. All projects 
should be worth while and should have 
value. Project material can be paid in 
advance or after the project has been 





A Sketch or Drawing of My Project Is on the Reverse Side 


Nome Grode 


1 Am Making 








Date Completed 
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Project planning form. Original size 8% by 11 in. 
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completed. The student should, wherever 
possible, calculate his costs and check same 
with the instructor... 
Colin of Money 
All projects should be paid for by 
students.* 










































































SUGGESTED REPORT CARD 
CREATIVE LABORATORY REPORT CARD 
Nome feta Loc. 
School Year (946-47 Dote Ja 
Legend of Grading 86- ike 
a tye fe pe ‘ond 
Ability to get along with others C) O 63 O © 
Ability to mind own business © O iS) iS Ss 
Neatness ond cleanliness O ‘S) O QO 3 
Desire to do all work well O © iS) QR <¥ 
Willingness to work O O O O O. 
Habits of promptness 4 © >) io) oa 
Express thoughts clearly 4 ‘S) O ©) SB 
Remarks: 
“ime  |OTOLEIS le 
Remorks: 
enews 19 1OO1el eo 
Remorks: inal Total KS) 
Instructor evaluotes this grode in terms of the 
regulor system of grodes used by school. % 
Final Grode 








Sample report card 


When a payment is desired to be made 
the student should make out the receipt 
and the instructor should check it and sign 
it. The instructor can collect the project 
money, always making sure that he gives 
a receipt in return. The money Can also be 
collected by the school bank. In this case, 
the student receives a receipt and the in- 
structor receives the third copy of the 
receipt. 

Of Course, there are many other methods 
of making monetary collections. The above 
information is in the nature of a suggestion. 


Equipment 
The equipment list which follows is 
purely suggestive. If this laboratory is a 
place where an individual “can construct 
or develop any worth-while project using 
_any medium,” then the tool list and the 
equipment list is far from complete. How- 


ever, it is possible that a laboratory can be 


operated with very little equipment. Good 
results can be accomplished with just a 


means get it. 
(Continued on next page) 
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***See list of publishers’ addresses at end of article. 


Name Author Publisher*** Price 
‘Bookbinding 2g 

Graphic Bookbinding Louis J. Haas _ Louis J. Haas $ .50 
Lost Link in the Technique of Bookbinding P. Franck > Peter Franck 3 
Home Bookbinding and Design S. V. LeVine S. V. LeVine 1.00 
Commerdal Art and Lettering 

Industrial Production Iustration For Stu- 

dents, Draftsmen and Illustrators R. P. Hottscher McGraw-Hill 3.50 

Letters and Lettering P. Carlyle and McGraw- 4.00 

- G. Oring 

Lettering P. J. Lemos Davis Press 1.00 

Art in Industry S. Cursiter 1s. 

100 Alphabets A. R. Becker Signs of the Times 3.00 

Drawing for Life and Industry D. Green Bruce Pub. Co. . 1.56 

Cartooning and Coml. Art ee — and World Pub. Co. 2.50 
A um 

Technical Lettering (Vertical Single Stroke) — — and Macmillan 1.00 
onassen, F. 

Handbook on Lettering J. A. Cavanagh Tudor 1.89 

Free Hand. Paper Cutter C. Carter McKnight & McKnight 1.00 

Be Clever With Leather Vv. Bear 1s.6d. 

Lettering Made Easy and How to Paint 

Signs and Showcards E. C. Matthews World Pub, Co. 1.98 
Crafts — General 
Handy Book for. Boys J. E. Bechdolt Longmans 1.98 
Arts and Crafts M. Ickis Barnes 2.50 
Crafts in Wartime M. Ickis Natl. Rec. Assn. 35 
Handicraft for Boys Green and Jones Religious Educ 

Council of Canada 75 
Tin Can Craft W. Dackly . Featherstone Press Ltd. 2s.6d 
Art and Materials for the Schools S. Browne et al Progressive Educ. 1.25 
Low Cost Crafts for Everyone H. A. Reynolds Blue Ribbon Books 1,00 
Creative Art Crafts P. J. Lemos (3.73) Davis Press 3.75 
Creative Handicrafts M. R. Hutchins Sentinel Books 1,00 
Second Book of Hundreds of Things a Girl 

Can Make Musson Musson Book Co. 1.25 
Second Book of Hundreds of Things a Boy ¥ 

Can Make Musson Musson Book Co. 1.25 
Handicraft of Scrap Materials P. W. Blandford ’ Hutchinson 4s.6d. 
W. L. Stricker’s — Projects Through Crafts 

— Intermediate W. L. Stricker Humphries 1.00 
Compiete Book of Modern Crafts H. A. Reynolds Garden City Pub. Co. 1.00 
Money Making Hobbies A. F. Collins World Pub. Co. 49 
For Love or Money C. F. Mayer Texas Bank Bldg. (The 

Author) Dallas, Tex. 1.98 
Free Hand Paper Cutting C. Carter McKnight 1.00 
Handy Book for Boys J. E. Bechdolt Longmans 1.98 
Etching 
Etching Methods and Materials W. Silsby . Dodd 2.50 
Etching Metals and Glass C. A. Crowley Tech. Service 1.00 
Orig. Engraving and Etching H, E. Furst Nelson 12.50 
Formulas 
Formulary and Handbook 
John Hapkins Hospital John D. Lucas Co John D. Lucas Co. 2,00 
Henle;’s 20th Century Book of Formulas, . 

Processes and Trade Secrets G. D. Hiscox Henley 4.00 
All About Formulae - < C. I. Jacobson Focal Press 1s.6d. 
Formulas for Profit H. Bennett World Pub. Co. 89 
Jewelry — Gems ‘ 
Conservation Jewelry Made of Waste 

Material L. J. Haas The Author .50 
Jewelry, Gem Cutting and Metalcraft W. T. Baxter McGraw-Hill 2.75 
Jewelers’ Handbook —_— = Frost Walter B. Frost and Co. .50 

‘0. 
Gems and Gem Materials E. H. Kraus and McGraw-Hill 3.00 
C. B. Slawson 
Jeweled Trail L. Formitzer Gold Label 1.49 
Knots 
Ashley Book of Knots C. W. Ashley Doubleday 7.50 
Practical Knots and Splices K. E. Cahoon U. S. Naval Inst. .60 
Knots and Splices, Manual of Useful Knots, 
4 and Splices Geo. J. McLeod, Ltd. Geo. J. McLeod 30 
Splices and Rope, Work A. H. Verrill Henley 2.00 
Ereydopei of Knots and Fancy Rope : 

ork Graumont and Hensel Cornell Maritime 5.00 
Leather ; 5 
Be Clever with Leather V. Read Bear Hudson Ltd. 1s.6d. 
Magic s 
Magicians’ Handbook H. J. Burlingame Wilcox and Follett 50 








1,25 


1.25 
4s.6d, 


1,00 
1.98 
1.98 


2.50 
12.50 


2.00 


4.00 
1s.6d. 


-50 
2.75 
-50 
3.00 
1.49 


“7.50 


2.00 
5.00 


1s.6d. 








: Fe. : Name Author ” Publisher Price 
borate pene iger 
: = pal Marionettes At Home C. S. Forester Saunders 1.25 
allowing youth a full ion of MaD- Puppetry for School and Home H. W. Whanslaw Nelson 1.00 
ipulative, creative, and leisure-time work. Hand and String Puppets W. S. Lanchester Manual Arts 75 
Note: All equpiment should be small Model Theatre and Puppet Making C. and E. Holst Vawser and Wiles, Ltd. 2s. 
bench type, motor driven, and of 110 volt Metalwork 
capacity. Since prices are subject to change, Elements of Practical Sheet Metal Work D. Graham Sheet Metal Worker 1.00 
ys Dictionary Merlub-Sobel Chemi ub. Co. 4. 
1 Metal turning bench lathe 1000 Questions and Answers for Practical 
1 Drill press, small bench Engineers - P. W. Blandford Hutchinson 2s. 
1 Grinder metal, bench Boys Book of Metalcraft W. A. Bagley Vawser and Wiles 3s.6d. 
hosp one type Metal Forming by Flexible Tools Frey and Kogut Pitman 3.00 
1 Buffing polishing machine Materials and Processes J. F. Young Wiley 5.00 
1 Bench band saw : Sheet Metal Theory and Practice - ji. C. Butler Wiley 3.00 
1 Complete lapidary cutoff machine Elements of Practical Sheet Metal Work D. A. Graham Sheet Metal Worker 1.00 
1 Complete lapidary grinder with No. 80 and bat —_—s. ye tga Work W. Cookson Sheet Metal Worker 2.00 
‘No. 160 grit wheels asic ractice Precision 
Scra sanding — drum sanding machine Measuring Giachino and Feirer Manual Arts 2.75 
, = jig saw Fundamentals of Shop Work W. H. ee oe Macmillan 1.32 
“ ; L. V. Newki 
1 Complete lapidary buffing machine with 2-in. 54-4 avetal Pattern Layouts E. P. Anderson Audel 4.00 
face felt buffing wheels Simplified Methods in Sheet Metal Layout ‘iH. B. Reid Goodheart-Willcox 3.00 
1 borg re metal-cutting band saw with %- Sheet Metal Workers Handbook J. P: Harmer Sheet Metal Worker 1.50 
4,-in. metal blades Practical Sheet and Plate Metal Work E. A. Atkins Pitman 3.40 
, pas eee op "a Sats sf és a W. L. Schaaf Garden City Pub. C 3.95 
A ie machine bead ome Study a arden City Pub. Co. . 
on saa tek Sd Fundamentals of Shop Work W. H. fone pee Macmillan 2.00 
~ 7 L. V. Newki 
. — : seedy: oent ee t ke, -Modern Metalsmith L. A. Voss Sheet Metal Worker 4.00 
? , oping ? 
1 Complete set of bookbinding equipment Minerals and Rocks R. D. George Appleton-Century 6.00 
1 Complete wood and metal spinning lathe Medel Planes 
with all tools ‘ Model Plane Annual D. C. Cooke and McBride 2.50 
2 Complete foot looms (weaving), shuttles, ‘sthines J. Davidson 
etc. 
power -sewing machin Ceramic Data Book (Annual) Industrial Pub. Industrial Pub. 1.00 
: 0 “ power pi loa machine : Fun-With Clay J. Leeming Lippincott 2.00 
Reference books Boat Building 
Boat Building Simplified H. J. Ashcroft Watts 5s. 
Essential Hand Tools for 40 Designs for Post War Boats W. Atkin et al Motor Boating 3.00 
Art Metalwork Sailboat Plan Book The <rarvond Rudder Pub. Co. 2.00 
, (periodical) 
Blow pipe Plywood Boat Plan Book The Rudder Rudder Pub. Co. 50 
TRU pat had dbtneriog — 
Painting 
Buffing wheel Oil Painting for the Beginner F. Taules Watson-Guptill Pub. Co. 6.00 
Burnisher _ Making a Water Color ; G. P. Ennis Studio ; 3.50 
Chasing tools, set Direct Technique of Water Color Painting E. Carlson House of Little Books 1.00 
Tile, needle, set Teacher of Water Color Painting D. M. Campana Campana 1,00 
Form, bending jig a — Fun For Poalillase Gon J. A. Ornstein Sort. mt 2.50 
Course in Pennsylvania German rs. C. N. Keyser, 
Form, tray and plate Pointed Tin BS. Hake PI 
- p ymouth Meeting, 
ro ee 1, Pa. 1.00 
rame, jewelers saw 
Hammer, chasing Photography 
Hammer. ies Retouching and Finishing for Photographers Adamson, J. S Pitman 2.25 
Hisisner, . and bumping Better Photography Made Easy Agfa Ansco Agfa Ansco 25 
dost cea Guide to the Literature of Photography and 
ell silversmith’s Related Subjects : Boni, A. 2 oa Ny and aed 1,00 
ar,. Fundamentals of Photography P. E. Boucher an Nostran 3.00 
Knife, Sloyd, 3% in Crazy Camera C. A. Bromley Focal Press 6s. 
Mallet, assorted = a . iat Bas Your ig gy F. W. Frerk Transatlantic 50 
Modeling tools A ing Enlargements in Your 
Pan, copper, aci ckling Dark Room C. I. Jacobson Transatlantic 50 
ine sines » acid and pi Enlarging C. I. Jacobson and Brooks 2.25 
—_ bag aaa P. C. Smethurst “ i 
Home Made Papers, Films and Plates C. I. Jaco ransatlantic i 
Stake, anvil head, assorted shapes Photographic aaecinc F. I. Jordon - Am. Photographic Pub. 3.50 
Stake, arts and crafts — bending, forming, and On Photographic Enlarging and Print 
planishing rn ; Quality J. G. Lootens Camera 3.50 
Tweezers All About Tracing Troubles in Your 
Wire, scratch wheel, 6 in Photographs A. Merryweather Transatlantic 50 
és Neblette’s Elem. Photography for Club and 
_ Hand Tools for Bookbinding Home Use ; C. B. Neblette Macmillan 1.00 
Clamp, backing Modern. Enlarging T: H. Neumann Brooks, Burleigh 60 
“eta . : Snapshots With Any Camera E. Smith Transatlantic 50 
Clamp, sewing All the Photo Tricks E. Smith Focal Press 105.64. 
Cutter, paper or millboard Photography for Fun W. M. Strong Sentinel Books 1.00 
sewing A Daylight Indoors and Your 
Press, “SAE Camera (New Edition) H. V. Wadenoyen Transatlantic 50 
: H. V. Wadenoyen Focal Press 3s.6d. 
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board e 
Awl, scratch 
Back saw 
Backing hammer 
Clamp, hand screw 
Drill, hand, %4-in. cap. 
Drills, 1/16 in. and % in. 
Knife, bookbinders 
Needles, lacing and sewing 
Pliers, flat nose 
Punch, leather 
Sponge 
Square, steel 1 ft. 
Stylus, electric 
Type, Art Gothic, 18 pt., brass 


Hand Tools and Materials for 
Jewelry Work 


Alcohol lamp 

Blowtorch 

Borax 

Silver solder- 

Bezel burnishing tool 

Ring mandrel 

Ring size gauge 

Needle files 

2 4-in. pliers, parallel jaw type 

2 4-in. diagonal pliers 

2 doz. jewelers coping saw blades 

Assorted files, 4 and 6 in. in length 

charcoal blocks for soldering 

small coil of soft iron wire 

quart sulphuric acid 

jar for pickling 

dozen fire bricks 

small brushes for handling borax 

small bench swivel vises 

pair 6-in. snips 

pair 10-in. snips 

hand vises 

set of drills, No. 80 to No. 1 

sticks of jewelers rouge for polishing 

= jewelers buffing outfit complete with 
uffs 


Tools and Equipment for Leathercraft 


Spoon modelers 
Tracers or scribers 
Edge creaser 
Mallets 

Spring punch 

Set of drive punches 
Skinning knives 
Snap button fastener 
12-in. steel square 
Can saddlesoap 

Can rubber cement 
Eyelet setter 


Hand Tools and Materials for 
Lapidary Work 
Assorted lengths of hardwood dowels, sizes %, 
%, ¥%, 7/16, % in. for making dope sticks 
1 Alcohol lamp 
12 sticks of jewelers wax 
1 Ib. can of tin oxide 
1 Ib. can of zinc oxide 
_ 1 Ib. can of 160 grit abrasive 
1 Ib. can of FF grit abrasive 
1 doz. sheets of coarse wet or dry abrasive 


paper 

1 doz. sheets of 120 grit wet or dry abrasive 
paper 

1 doz. sheets of 220 grit wet or dry abrasive 


paper 
1 doz. sheets of 400 grit wet or dry abrasive 
paper 
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Name Author Publisher Price 
Plastics 
Plastics. Simplified D. W. Brown Pitman 60 
General Plastics R. Cherry Grosset 1.50 
Plastic nary gh of Metals and Non-Metallic y 
Materials in Presses E. V. Vrane Wiley 5.00 
keto? Manual of Plastics and Synthetic 
Resins G. F. D’Alelio Wiley 2,00 
Plastic Molding . Dearle, D. A. Chemical Pub. Co. 4.00 
Plastics J. H. DuBois Am. Tech. Soc. 3.75 
Plastics in the World of Tomorrow B. W. Leyson Dutton 2.50 
Plastics, Problems and Processes D.E.Manspergerand Int. Textbook 3,00 
C. W. Pepper 
Industrial Plastics H. R. Simonds Pitman 5.00 
Handbook of Plastics ae a and Van Nostrand 10.00 
Plastics Catalog Plastics Catalogue Plastics 
Corp. Corp. 1945 6.00 
Printing rae 
Printing for the Schools C. W. Hague- Bruce Pub. Co. 2.50 
Printing Shop Math. H. D. Harper Van Nostrand 1.50 
Printing for the Beginning Pupil J. W. Loop The Author 2:00 
Junior Printing C. K. Lush Manual Arts 68 
Printing Explained H. Simon and Transatlantic 2.50 
H. Carter 
Children’s Work in Block Printing R. Tanner Manual Arts, 1942 1.75 
Puzzles 
Children’s Puzzle Book M. Adams Transatlantic .75 
Dr. Quizzler’s Mind-Teasers Cutler, J. H Greenberg 1.00 
100 Pussies . Filipiak, A.:S. Barnes 1.00 
Riddle-de-quisz H. S. Fisher Mill 2.00 
Everybody’s ee and Problem Book O. Katzin Vawser and Wiles 2s. 
Recipes 
200 Dishes for Men to Cook A. H. Cente Barrows 2.00 
Good Housekeeping Cook Book er Housekeeping Fan. 2.75 
tute 
World Wide Cook Book P. Metzelthin Tudor 1.98 
Nutrition with Sense Barrows 2.00 
Kitchen Cabinet Recipes, (3 vols.) Sunset Magazine Lane Pub. Co. ea, 1.00 
Recipes of the United Nations I. Veal Gifford 5s. 
Food for the Family J. S. Wilmot and 
(Second Edition Rev.) M. Q. Batjer Lippincott 3.25 
Working Girl Must Eat H. Young Little 2.00 
Recreation — Miscellaneous 
Arts and Crafts for the Recreational Leader National Réc. Assn. Natl. Rec. Assn. 1.50 
Stamp Collecting 
Philatelic Terminology Chambers Pub. Co. Chambers Pub. Co. .25 
U. S. Postage Stamp o the 20th Century M. G. Johl Lindquist 3.50 
Reference Album of Philatelic Terms . Lindquist Lindquist 5 
Highway Into Stamp Collecting S. G. Rich Chambers Pub. Co. 50 
Standard Postage Stamp Catalogue Scott. Pub Scott Pub. 2.50 
Catalogue of U. S. Stamps Specialised, 1944 Scott Pub. Scott Pub. 3.00 
Commemorative Stamps a} the World P. H. Thorp Lindquist .98 
Stamp Collecting, Why and How P. H. Thorp Lindquist 69 
Toys 
M Nursery Toys N. Catford Muller 3s.6d. 
Paper°Toys for the tans E. Dorsey a! School Aids 1.35 
R. Anderson 
Toy-Making M. Early Studio 3.50 
Making of Soft Toys C. E. Edimann Manual Arts 1,00 
Toys Children Like A. M. Ewen Assn. for Childhood Educ, .20 
How to Make Strong Wooden Toys C. H. Hayward Evans 3s. 
Toys: Their Design and Construction J. Kay and C. White Univ.ofLondonPress 9s.6d. 
Dressed Soft Toys _ E. : Manual Arts 95 
You Can Make It Newkirk and Zutter _— Silver 3.00 
Toy Making for Children rowther Crowther 13.3. 
Toys You Can Make of Wood L. Turpin Greenberg 2.50 
Weaving 
Handweaver’s Pattern Book M. P. Davison Swarthmore Looms, Box 
299, poe Pa. 6.50 
Home Craft Course in Pennsylvania Dutch M. P. Davison Mrs. CN. . Keyser, - 
Homeweaving Patterns eS Meeting 
é 100 
Hand Weaving and Educ. ° E. M.-P. Mairet . 1,50 
Weaving and Other Pleasant Occupations R. K. and M. I. R. 
Polkinghorne Bridgman 3.00 
Weaving Patterns of Yesterday and Today V. Thurston Manual Arts Press 1.15 
Woodwork, Wood Carving, Whittling, Ete. 
Woodworking Projects for Industrial Arts G. Baysinger and 
Schaal - McGraw-Hill 1.40 


Students 
Teacher of Casting, Modeling, Sculpture, 
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Spool 
12 Miscellaneous shuttles 


3 Sleighing hooks 
Extra heddles 


Movie Films 


Suggestions on the use of visual_aids in 
the creative laboratory or handcraft shop. 

1. All students should be taught to oper- 
ate the movie machine —set it up and 
show the film, wind and unwind films, and 
repair film. 

2. Sometime before a student completes 
his project he must select a film, set up the 
movie machine, see the movie, and give 
either a verbal report on what he saw 
before a group of interested students, or 
submit a written report to the instructor. 
This, too, can be integrated with the social 
studies subjects or the English subjects. 

3. Students should be taught how to 
order films. They can submit the order to 
the instructor who then checks on its valid- 
ity and its tie-in with the work the student 
is doing. 

NAMES OF FIRMS THAT DISTRIBUTE FILMS AND 

VISUAL-AID INFORMATION 


Castle Film Co., RCA Building, Rockefeller 
Center, Kodak Co York 
Rochester, N 


. Films of “Rata Co., 21 West 46th St., New 


York City 
Bell and Howell Co., 716 N. La Brea Ave., Holly- 


wood, Calif. 

Classroom Films, 1841 Broadway, New York 
Jam Co., 1775 Broadway, New York a 
Educational Film Ca‘ x . Wilson Co 

New York City : 


Books for the Creative Laboratory 
Reference Library 


i 

| 
{ 
f 


Name Author Publisher Price 

Wood Carving, Pottery D. M. Campana Campana 1.00 
500 More Things to Make for Farm and. 

Home G. C. Cook Interstate 3.00 
Let’s Build C. H. Crocker Houghton 1.50 
Wood Rasp Carving L. J. Haas The Author 80 
New Woodwork From Old C. H. Hayward Evans 3s. 
Home Hobbies in Wood C. H. Hayward Evans 3s. 
Fun With Wood J. Leeming Stokes 2.25 
It’s Fun to Make It Yourself S. Maney Garden City Pub. Co. 2.95 
Woodcuts and Wood Engravings N. Rooke "Stevens and Brown 6s. 
Woodworking for Everybody J. Shea and Int. Textbook 2.00 

P. Wengér 
101 Home Furnishings & How To Make 
Them ere. L. S. Wakefield Harper 2.50 





. Evans Brothers, Ltd., 


are a definite part of the creative labora- 
tory and should be at all times on the 
reference shelves for the use of the 
students. 


PUBLISHERS’ ADDRESSES 


Agfa Ansco, 245 W. 55th St., New York City. 

George Allen & Univen, Ltd., Ruskin House, 
40 Museum St., London, WC. 

American Technical Society, 850 E. S8th St., 


Chicago, Tl. 

American Photographic Pub. Co., 353 Newbury 
Street, Boston, Mass. 

D. Appleton-Century Co., Inc., 35 W. 32nd St., 
New York City. 

Assn. for Childhood Education, Room 391, 1201 
16th St. NW, Washington, D. C. 

Theo. Audel and Co., 49 W. 23 St., New York 
City. 

A. S. "hls and Co., 67 W. 44th St., New York 
City. 

M. Barrows and Co., 443 4th Avenue, New York 


City. ‘ 

Bear, Hudson, Ltd., Hudson House, 63 Goldhawk 
Rd., London, W. 12. 

ve ales Books Inc., Garden City, New York 


Brean Publishers, Inc., 8 Park Place, Pelham 

65 

Bruce Publishing Co., 540 N. Milwaukee St., 
Milwaukee, W: 

Burleigh, Brooks. Inc., 126 W. 42nd St., New 
York City. 

D. M. ee ae Inc., 442 N. Wells St., 
Chicago, Ill. 

Chambers Publishing Co., Kalamazoo, Mi 

Chemical oeK A Co., Inc., 26 on St., 
Brooklyn 2, 

Cornell Rasitioe Sins, 241 W. 23rd St., New 
York 11, N. Y. 

Jchn Crowther, Ltd., 48 High Street, Bognor 


Regis, Sussex 
— Press, Inc., 44 Portland St., Worcester, 
ass, 
Mead and Co., Inc., 432 Fourth Avenue, 
New York City. 
Doubleday, Doran and Co., Inc., Garden City, 
New York City. 


E. P. Dutton and Co., Inc., 286 4th Avenue, New 


York City. 
Montague House, 8-11 
Montague St., Russell Sq., London WC 1. 
Fan Memorial Inst. of Biology, Peiping, China. 
Featherstone Press, Ltd., i Forest 
» Wi , London, E. 17. 
Focal ’Press, Ltd., 31 Fitzroy "Sa, London, W. 1. 
Franck, Peter, Gaylordsville, Conn. 
B. Frost * a Co., 42 Weybosset St., 
PE ogra R. 
Garden City Publishing Co., Inc., Garden City, 
New York City. 
John rege ete 113 Charing Cross Rd., 


London W 

Gold Label Books, Inc., 386 Fourth Avenue, New 
York City. 

The Goodheart-Willcox he Inc., 2009 S. Michi- 
gan Avenue, Chicago 16, Il. 


Greenberg, Publisher, Inc., 400 Madison Avenue, 
New York City. 

Grossett and Dunlap, Inc., 1107 Broadway, New 
York City. 

Louis J. Haas, 3 Gedney Terrace, White Plains, 


N. Y. 

ee and Brothers, 49 East 33rd St., New York 

ity. 

The Norman W. Henley Publishing Co., 17 W. 
45th St., New York City. 

Houghton Mifflin Co., 2 Park St., Boston 7, Mass. 

House of Little Books, 156 Sth Avenue, New 
York City. 

Hutchinson and Co., Ltd., 
London, SW 7. 

Bruce Humphries, In¢., 30 Winchester St., Boston, 
Mass. 

Hutchinson and Co., Ltd., 
London SW 7. 

Industrial Publications, Inc., 59 E. Van Buren 
St., Chicago, Ill. 

International Textbook Co., 1001 Wyoming Ave- 
nue, Scranton, Pa. 

The Interstate, 19-23 N. Jackson St., Danville, Il. 

Mrs. C. N. Keyser, Plymouth Meeting 1, Pa. ° 

John Lane, The Bodley Head, Ltd., 8 Bury PL, 
London, WC 1. 

Le Vine, S. V., 302 Broadway, New York City. 

Harry L. Lindquist, 2 W.-46th St., New York 
City. 

J. x Tippincott Co., 227 S. 6th St., Philadelphia, 


47 Princes Gate, 


47 Princes Gate, 


1a, Brown and Co., 34 Beacon St., Boston, 


Mass. 

Longmans, Green and Co., 55 Fifth Avenue, New 
York City. 

James W. Loop, Charleston High School, W. Va. 

John D. Lucas Co., 1101 E. Fayette St., Balti- 
more, Md. 

The —s Co., 60 Fifth Avenue, New York 
11 Y 

Manual Arts Press, 237 N. Monroe St., Peoria, Ill. 

C. F. Mayer, Texas Bank Building, Dallas, Tex. 

Robert M. McBride and Co., 116 E. 16th St., 
New York City. 

McGraw-Hill Book Co., Inc., 330 West 42nd St., 
New York City. 

McKnight and McKnight, 109 West Market St., 
Bloomington, III. 

George J. McLeod, Ltd. 266 King St., W 
Toronto, Canada. 

mS Mill Co., Inc., 286 Fifth Ave., New York 

ity. 

Morgan Lester, 101 Park Ave., New York 
17, N. 

Motor Boating, 572 Madison Ave., New York 
City. 

Frederick Muller, Ltd., 29 Great James St., Bed- 
ford Row, London WC 1. 

Musson Book Co., Ltd., 480 University Ave., 
Toronto, Canada. 

National Recreation Assn., 315 Fourth Ave., New 
York City. 

Thomas Nelson and Sons, 385 Madison Ave., 
New York City. 

Oliver and Boyd, Ltd., Tweeddale Ct., 14 High 
St., Edinburg 1, Scotland. 

Pitman Publishing Corp., 2-6 W. 45th St., New 

York City. 
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Plastics Catalog Corp., 122 E. 42nd St: New 
York 17, N. Y. 

Progressive Education Assn., 221 W. 57th St., 
New York City. 

Religious Education Council of Canada, Supply 
Depot, Rm. 417, 299 Queen St. W., Toronto, 2, 
Canada. * 

Rudder Publishing Co., 9 Murray St., New York 
City. 

W. B. Saunders Co., 218 W. Washington Square, 
Philadelphia, Pa. 

School Aids and Text Book Pub. Co., Ltd., 1935 
Albert St., Regina, Saskatchewan, ‘Canada. 

Scott Publications, Inc., 1.W. 47th St., New York 
19, N. Y. 

Sentinel Books, Publishers, 112 E. 18th St., New 
York City. 

Sheet Metal. Worker, 45 West 45th St., New York 

City. 


CLAUDE H. EWING 


Supervisor of Vocational Curriculum 
Chicago Public Schools 
Chicago, Ill. 


In preparation for preparing an article 
on the organization of related instructional 
material for apprentice training, I have at- 
tempted to look back upon my experiences 
with apprentice training committees in 
better than thirty specific trades and 
occupations. 


Chicago Program 

The apprentice training program in Chi- 
cago has been in operation in some trades 
for over 25 years. Philip L. McNamee, as- 
sistant superintendent of schools in charge 
of vocational education, has worked with 
organized labor groups as assistant super- 
intendent and industrial co-ordinator for 
the Chicago board of education for over 
twenty years, and has produced a program 
of which Chicago may well be proud. It 
should be remembered that a number of 
national programs have been patterned 
upon Chicago’s accomplishments, but it is 
of more importance that the apprentices 
and tradesmen have benefitted by the 
training in which both industry and the 
schools have played a part. 

The purpose of this article is to present 


a procedure for the derivation of related 
instruction materials used in the apprentice 


training program. 


Definition af Terms 


In discussing the organization of related 
instructional material, eg eeaierr ns 





Organization of Related 
Instructional Materials for Apprentices 


Signs of the Times Publishing Co., 1209 Sycamore 
St.,.Cincinnati 1, Ohio. 

Silver, Burdett and ‘Co., Everett Building, 45 E. 
17th St., New York 3, N. Y. 

B. F. Stevens and Brown, Ltd., New Ruskin 
House, 28 Little Russell St., oe WC 1. 


Frederick A. Stokes Co., 227-231 S. 6th St., 
Philadelphia, Pa. 
— Publications, 66 Chandos. Pl., London, 
C2 


Swarthmore Looms, Box 299, Swarthmore, Pa. 

Technical Service Publishing Co., 6805 N. Clark 
St., Chicago, Ill. 

—_ Arts, 69-81 108th St., Forest Hills, 
N. Y. 

Tudor Publishing Co., 221 Fourth Avenue, New 
York City. 

U. S.. Camera Publishing Corp., 420 Lexington 

Ave.,_New York 17, N. Y. 


with definitions of the terms involved. By 
“organization” one might mean the prelim- 
inary or tentative program outline agreed 
upon previous to the opening of a class. In 
this article, however, we will use the fore- 
going phrase as meaning the formulation 
of the final. individual instruction sheet 
which allows the apprentice to progress ac- 
cording to his own background and ability. 
’ The term related instruction means that 
portion of the training which can best be 
cared ior in the school. It is that -which 
supplements the information and skill ac- 
quired on the job. Many occupations re- 
quire not only classroom instruction but 
also some shop instruction in the develop- 
ment of hand skills. There has been con- 
siderable opposition to the inclusion of 
shopwork in the schools as a part of related 
instruction fer apprentice training. 
Within the past ninety days, four new 
apprentice groups have been added to the 
Washburne Evening School program. They 
were inducted into the evening school be- 
cause there is now not sufficient space to 
care for them in the day school. Most of 





U. S. Naval- Institute, Secy. and Treas. of the 
U. S. Naval Institute, Annapolis, Md. 

University of London Press, Ltd., St. Hugh’s 
School, Bikley, Kent, England. 

D: Van Nostrand Co., Inc., 250 4th Avenue, New 


Watson-Guptill Publications, Inc, 330 W. 42nd 
St., New York City. 

od A. Watts and Co., Ltd., 5 Johnson’s Ct., Fleet 
St., London, EC 4. 

Wilcox and Follett Co., 1255 S. Wabash Avenue, 


Chicago, Ill. 

John Wiley and Sons, Inc., 440 4th Avenue, New 
York City. 

World Publishing Co., 2231 W. 110th St., Cleve- 
land, Ohio. 










by the apprentice committees, we have no 
choice but to offer shop courses as a part of 
the related instruction given in the school. 

This question needs special consideration 
because there are certain national standards 
that are being formulated. It is necessary, 
therefore, to go on record as questioning 
the advisability of too limited a definition 
of related instruction when considering the 
part to be carried on in the school, It has 
been our experience that some related oc- 
cupational shop training must be included 
in related instruction given in the school. 
For example, the patternmaking committee 
has established a program starting with 
foundry work. The apprentice spends one 
third of his eight-hour school day in the 
foundry for one and one-half years. The 
railroad apprentices all take up welding. 
Many other examples could be cited. 

Related Shop Instruction 

Related instruction, therefore, may be 
thought of as including both related shop 
instruction as well as related occupational 
shop instruction. 

Who Should Determine the Related 

- Instruction to Be Given? 
One might look to the school, the em- 
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snther group ftom another Plant in that 
same occupation needs special considera-— 
tion, ‘To gain insight into these special 
needs we call for an apprentice committee 
representing even one small plant. 


Upon What Should the Related 
Instruction Be Based? 


In reviewing the procedure followed in 
the formulation of a program, it is nec- 
essary that consideration be given to the 
basis from which the related instruction 
may be drawn. There is in reality only one 
source from which we may determine the 
related instruction needed by apprentices 
{ am occupation. ‘That source is the de- 
mands of that occupation. However, our 
iob goes further than de occupa- 
tional demands. We must consider the total 
needs of the occupation, determine that 
portion which can be cared for-on the job, 


the possibilities for covering the balance. 


in the school, and then organize the school 
end of the work according to the individual 
abilities of the apprentices involved in the 


particular program. 


Responsibility of Employer and 
Employee-Groups 

Wherever an apprentice program exists 
or is being established, it is essential that 
the employer and members of the employee 
group also realize their responsibility for 
assisting in the training. Without this as- 
sitance the school faces an almost impos- 
sible job. 

With this ours it is possible to 
relieve the school of full responsibility of 
the related instruction, leaving a portion to 

on-the-job training personnel. 


How Should the Instructional Material 
Be Determined? 

If. the question, “How should instruc- 
tional material be determined?” had been 
asked five years ago, the writer would have 
answered immediately “job analysis.” 
Searching through recent state plans shows 
that 28 states list job and/or trade anal- 
ysis; 14 construction of vocational curri- 
culum; 9 instruction sheet preparation; 3 
organization of content for trade classes as 
required vocational teacher training courses. 
This indicates that job analysis is still con- 
sidered of great importance. 

A second procedure which may be used 
is type job analysis. A third procedure is 
observation of what a worker does. How- 
ever, when faced with the introduction of a 
number of apprentice programs within a 
few days’ time (as happened last year with 
the influx of G.I's) and to be assisted by 
untrained teachers, there just isn’t time 
for making a complete analysis of an 
occupation. 


Trode Analysis Now @ Teacher 


Ouit-aleo finds that analyses saade even 2 
few years ago have become obsolete. It was 
necessary to pass up this procedure. In fact, 





I believe we in the vocational training field 
have reached a point in our thinking which 
places job analysis as a teacher-training 
procedure, rather than as the most effective 
procedure for determining the beginning 
program. The factor which limits the pro- 
cedure selected for doing the job is the 
time that training can be delayed. 


Federal Committee on Apprentice 
Training 

During the past few years the Federal 
Committee on Apprentice Training under 
the direction of William Patterson has been 
developed, and vocational education now 
depends upon this organization to do many 
things toward the establishment of the 
training program. 

When the organization of the apprentice 
training has progressed to the point where 
school attendance is being considered, there 
has already been organized an apprentice 
committee which consists of representatives 
of the employer, of the employer group, 
representatives of the employee group, and 
the particular agent of the apprentice 
training committee. The person from the 
apprentice training committee at this time 
calls the vocational office and asks for con- 
sideration of the inclusion of the particular 
group in the vocational school program. 


How Vocational Staff Functions 

On the supervisory staff there is a person 
designated as apprentice supervisor. This 
person is assigned to care for the establish- 
ment .of the requested program in the 
school and automatically becomes a mem- 
ber of the apprentice committee. He ar- 
ranges for a meeting of the committee at 
Mr. McNamee’s office or at the school. 
This is important in that schoolmen acting 
as host to the group can hold the work of 


the committee during these sessions to a 
consideration of school matters. 

If the program is to be in the day school, 
the director of the day school attends; if 
evening school, the evening school director 
attends. The supervisor of curriculum is 
placed in a position of being the person 
waited upon by the committee. At this time 
the committee has reached a point where 
they are seeking help. 

We have found that by allowing a short 
time to elapse, that is, from a week to ten 
days, and through the urging of the agent 
of the Federal Committee on Apprentice 
Training, that members of the committee 
give some thought to curriculum, the com- 
mittee’ is conditioned. Some committees 
come to our first meeting with a ten- 
tative program for the training of their 


- apprentices. 


The First Meeting on Curriculum 


Before the committee meets an attempt 
is made to become familiar with their field. 
When preparing to work with the cement 
finishers, a full day’s time was spent in the 
library gathering information dealing with 
cement, concrete, mixtures, and other items 
related to ‘the occupation. A number of 
books were brought to the curriculum room 
to be available for the meeting. This step 
has been found to be of great importance in 
that the committee is usually impressed 
with the attention given the preparation. 
Usually the committee learns of new ma- 
terials in their particular field. 

The first meeting of the committee with 
the schoolmen offers an opportunity to be- 
come acquainted. It has been found that 
usually the committee has dwindled in size, 
as often members are a little leery of the 
part they are to play. Some fear exposure 
of their lack of knowledge. Often new 





Lane Technical High School, Chicago, Ill, 
submitted by Dr. Lovis V. Newkirk, Director of Bureau of Industrial Arts 


machine shop. Photograph 
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members, who are especially interested in 
the schooling, are added to the committee. 
The vocational teacher or administrator 
having an opportunity to work with the ap- 
prentice committees is extremely fortunate. 

Each member of the committee has an 
opportunity to present. what he considers 
essential to the training of the apprentices. 
Careful notes are made. Literature on the 
subject and related fields is placed before 
the committee. Often it is possible to select 
from other apprentice courses phases of 
already organized materials which appear 
to be what is needed. From the opinions 
gathered, a brief summary is made and 
everyone urged to give further considera- 
tion to the training program. The time is 
set for the next meeting, usually within a 
week or ten days. 


Work Done Between Meetings 


Between these two meetings a tentative - 


course is formulated, often by working 
with some member of the committee who is 
especially interested. In some instances a 
member of the committee may be consid- 
ered as a candidate to teach the subject. 
The opinion ef the committee is always 
asked. If a candidate for the position of 
teacher is found, his papers are completed 
and sent for approval, and he is used on the 
curriculum work when available. Recently 


three organizations have paid up to four _ 


weeks’ time for a member of the craft to 
work on the organization of instructional 
material. 

Other groups, such as the light and 
power switchboard workers, determine, by 
listing needs, upon a more academically 
trained teacher. This particular group re- 
quested an elementary review of electrical 
physics. 


The Second Meeting 
At the second meeting of the committee 
a tentative itemized program is-presented, 
class sessions determined, and the work to 
be accomplished is given consideration. 
From this meeting there usually comes an 
agreement upon the beginning program. 


School space-—classroom or shop—is 


considered, and often the space available 
for use is visited. Arrangements are made 
and a time is set for the class to register. 
The class reportsat the designated time 
and begins to function according to the 
tentative plans. The instructor is assisted 
in securing materials to work with and 
text materials to tide him over until the 
apprentices can secure books. In some cases 
where the program is experimental, books 


are provided from the school library until 


a more permanent decision is reached. 


New Program Carefully Observed 

A close watch is kept on each new pro- 
gram. Recognition is made of many factors. 
The instructor may never have taught be- 
fore; apprentices’ backgrounds are varied; 
the real needs of the trade may have been 
missed and the materials suggested for be- 


ginning the program may not be as closely 
related as appeared at the time of selection. 

After four to six class sessions, assistance 
is given in formulating examinations cov- 
ering the materials presented. From this 
examination a picture is drawn of each 
apprentice’s ability and, as well, the effec- 
tiveness of the instruction. 


Every Instructor Encouraged 

During this time, however, curriculum 
work has not stood still. Each new instruc- 
tor is encouraged to put on paper that 
which he thinks should be taught. Each is 
encouraged to gather materials from his 
trade. Curriculum work begins where the 
teacher’s ability and background permit, 
and progresses accordingly. Some new in- 
structors have the ability to visualize their 
entire occupation, and others need guidance 
in going from one element to another. 

That which must be kept in mind is that 
we have apprentices to teach. The class 
sessions follow with a regularity that some- 
times makes a teacher feel he is on a tread- 
mill. The attitude with which we approach 
each new group of apprentices is that this 
beginning class is the first of a long succes- 
sion of such classes, each of which, we 
hope, to do a better job. 

From this procedure we may have, if 
we are fortunate, a fairly complete course 
outline, as is the case with the automobile 
mechanics outline. Having this outline one 
might think we could merely turn to Kuns’s 
books or to Heitner’s text for the individual 
instruction. We have found these texts ex- 
tremely useful. Our program would not 
function as well without some of the excel- 
lent text materials available. However, con- 
sideration has to be made to school facili- 
ties and some specific things for the learner 
to do. For this purpose the instructor is 
encouraged and assisted in setting up short 
units of instructional materials. 

Facilities are available so that the in- 
structor is encouraged to present copy in 
longhand with sketches or pictures from 
literature of the trade. Copy is - typed, 
edited, sketches made, and returned to the 
instructor for . approval before being 
duplicated. 

With this procedure, individual sheets 
grow into units which may eventually result 
in complete units of a fairly permanent 
nature. 

There is no thought given to the writing 
or publishing of completed textbooks. We 
are concerned with the meeting of our own 
needs. We must admit that it is almost a 
day-by-day meeting of needs at present. 
However, instructors of our vocational 
schools have formulated texts which have 


been published as a result of the procedure - 


I have presented. Our instructors are en- 


As the curriculum work progresses, an 
attempt has been made to utilize the 
schooltime to greatest advantage. Particular 
attention has been given to the determina- 
tion of previous educational experiences 









which agile at aaealnis oneal For 
, test sheets have been organized 
in drafting and a series of completion plates 
comparable to the work covered in two 
years of high school mechanical drafting 
which not only act as a power test but pro- 
vide instructional material for review of 
fundamentals. 

The economy of schooltime may be il- 
lustrated by the special attention given the 
teaching of drafting. to pipe fitter appren- 
tices. Realizing that the purpose of the 
training was not to make draftsmen but to 
develop the ability to use plans in laying 
out work and the reading of them when 
working On the installation of equipment 
special completion plates have been organ- 
ized which save as much as 80 per cent of 
the schooltime previously given to this unit 
of work. 

The effectiveness of color has also been 
considered. Through various means of du- 
plicating, it has been found possible to in- 
crease the value of individual instruction 
sheets and also wallcharts. 

From the foregoing, the importance of 
having specially trained curriculum workers 
available to assist your instructors in the 
preparation of materials becomes quite 
plain. 


+ 
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WINTER TIPS FOR DRIVERS 


1. Maintain Visibility. You must see a 
hazard to avoid it. Check windshield de- 
froster wiper, headlights, and keep wind- 
shield clean. 

2. Reduce Speeds According To Snow 
and Ice Conditions. Remember, it takes 3 
to 11 times as far to stop on snow or ice 
as on dry pavement, unless you have on 
tire chains. 

3. Keep Safe Distance From Vehicle 
Ahead. When roads are slippery allow 3 
to 6 ear lengths for every 10 m.p.h. be- 
cause snow and ice increase braking dis- 
tances 3 to 11 times. Slipperiness on ice 
varies, glare ice at thawing temperatures 
being twice as slippery as dry ice near 
zero 


4. Put On Anti-Skid Chains When Snow 
or Ice Prevail. Tire chains reduce braking 
distances 40 to 50 per cent, and provide 
needed go traction on snow or ice. 

5. Practice Defensive Driving. This 
means driving so that you are prepared for 
any emergency under prevailing conditions. 
Anticipate mistakes of pedestrians and 
other drivers. 

6. Signal Intentions Clearly As Possible. 
When turning or stopping remember others 
may be unable to do likewise as quickly 
as normal on hard-packed snow or ice, if 
they have neglected chains. 

(International Assn. of Chiefs of Police) 


> 








How many homes are there in your 
community? Last year of every 1100 
homes, one was visited by death due to 
home acciden ts. 
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Vocational Guidance Research 
in the Industrial-Arts Laboratory 


ISADORE M. FENN : 


Chicago Vocational School 
Chicago, Ill. 


A study of one hundred students in the 
technical department of a typical Chicago 
academic high school, ages ranging from 
thirteen to eighteen years. 

This study was conducted by the 
questionnaire method, and the students 
were asked to answer the following 
questions: 

1. What is your age? 

2. What career do you intend to prepare 
for and enter? 

3. What influenced your choice? 

4. What college do you intend to enter? 

5. What is your hobby? 

6. What is your father’s occupation? 

The following information was obtained 

from the school’s records: 

1. Student’s 1.Q. 

2. Student’s marks in industrial arts, 
mechanical drawing, English, general sci- 
ence, and algebra. 

Although this study was made for the 
the following 
items, other items of information were also 
discovered : 

1, The percentage of students choosing 
the same occupation as their father’s. 

2. The percentage of students who re- 
ceived E or better in this technical sequence 
and the percentage of these students who 
have chosen a career other than technical. 

3. The comparison of the student’s 1.Q. 
and the grades in his school work. 

4. The percentage of students not going 
to college. 

5. The percentage of students who were 
guided in their choice of careers. 

The results follow: 

1. 11 per cent of the students chose same 
occupation as father. 

2. 12 per cent of the students receiving 
E or better chose careers other than 
technical. 

3. 43 per cent received EZ or better in 

4, 21 per cent received EZ or better in 
mechanical drawing 


5. 15 per cent received E or better in 


6. 25 per cent received E or better in 


general science. 
7. 20 per cent received EZ or better in 


8. 1 per cent failed in industrial arts. 


_ 9. 5 per cent failed in mechanical draw- 


ing. 

10. 37 per cent not going to college. 

11. 6 per cent chose a career which re- 
quires college training but have designated 
no college. 

-12. 51 per cent were not influenced or 
guided i in their chosen career. 

13. 43 various careers were chosen by the 
100 students. 

14. 45 occupations represented by the 
fathers. - 

15. 14 per cent of the students chose the 
career of aviator. 

16. 10 per cent of fathers are automobile 
mechanics. 

17. 18 per cent are salesmen. 

18. 9 per cent are tailors. 

19. 1 student with 85 I.Q. received D in 
industrial arts. 

20. 20 students with 1.Q. 84 to 127 re- 
ceived F in industrial arts. 

21. 36 students with I.Q. 80 to 148 re- 
ceived G in industrial arts. 

22. 28 students with I.Q. 82 to 134 re-. 
ceived £ in industrial arts. 

23. 15 students with I.Q. 82 to 190 re- 
ceived S in industrial arts. 


This study definitely shows that the 
students received very little guidance in 
their selection of a life work. One can 
readily see, in examining this study, that 
there is a very important need for vo- 
cational guidance. This study suggests an 
interesting field for research on the part 
of industrial-arts laboratory teachers. 


Code of Grades 
S — Superior — 95-100 inc. 
E — Excellent — 88-94 
G — Good — 81-87 
F — Fair — 75-80 
D — Failure 


Father's Occupations Chosen by Students 
Number of Occupations Similar 
Students to Father’s 

Dentist 

Electrician 

Engineer (mechanical) 

Furrier 

Glass Cutter 

Machinist 

Mailman 

Mechanic (auto) 

Photographer 


(Continued on page 118. See also tabulation 
on pages 116 and 117) 
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Industrial-arts laboratory, Chicago Public Schools. Dr. Louis V. Newkirk, F 
Director, Bureau of Industrial Arts 
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MARCH, 1947 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





Careers Chosen by One Hundred First 


Semester Technical ‘High School Students 


Number 
of 

Students Occupations 
Accountant 
Architect 
Artist 
Aviator 
Cartoonist 


Chemist (analysist) 
Chemist (industrial) 
Dentist 

Designer (airplane) 
Draftsman 

Electrician 

Engineer (architectural) 
Engineer (aeronautical) 
Engineer a 
Engineer (civil) 
Engineer (electrical) 
Engineer (mechanical) 
Farmer 

Forest ranger 

Furrier 

Glass cutter 
Illustrator 

Jockey 

Journalist 

Lawyer 

Machinist 

Mailman 

Mechanic (airplane) 
Mechanic (auto) 
Mechanic (radio) 
Motorman (street-car) 
Musician 

Pharmacist 
Photographer 

Printer 

Professional player (baseball) 
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Number 
of 
Students ; Occupations 
1 Professional player (hockey) 
1 Reporter 
1 Salesman (furniture) 
1 Singer 
1 Statistician (agricultural) 
2 Teacher 
1 Time keeper 


Various Occupations of Fathers of One 
Hundred First Semester Technical 
High School Students 


Number 
of 

Fathers Occupations 
Adjuster (insurance) 
Baker 
Barber 

' Bookkeeper 

Bricklayer 


Broker (wool) 
Businessman (grocer) 
Businessman (radio) 
Cabinet maker 
Carpenter 

Clerk (Office) 

Postal (Clerk) 
Shipping (Clerk) 
Cobbler 

Conductor (elevated) 
Dentist . 

Egg candler 
Electrician 

Engineer (mechanical) 
Engineer (stationary) 
Engraver 

Furrier 

Glass cutter 

Interior decorator 
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Number 
of 
Fathers Occupations 
2 Janitor 
os Laborer 
: Limca (tepid) 
2 ineman e 
4 Machinist (tool and die) 
2 _ Mailman 
10 Mechanic (auto) 
2 Milkman 
1 Musician 
1 Pharmacist 
1 Photographer 
1 Physician 
2 Plumber 
1 Policeman 
3 Printer 
1 Real estate operator 
18 Salesman 
1 Sign painter 
9 Tailor 
1 Upholsterer 
1 Watchman 
Various Hobbies Listed 
Airplane models Drawing 
Amateur radio Camping 
Baseball Fishing 
Collecting: Chemistry 
Coins Home workshop 
Fish Hiking 
Comic strips Hockey 
Knives Hunting 
Fountain pens Ice skating 
Railroad stickers Photography . 
Match boxes Sports 
Pictures of aeroplanesSwimming 
Pictures of horses Tropical fish breeding 
Stamps Sport stories 
Musical instruments Poetry writing 
Football Woodcarving 


Industrial Arts—A Professional Accounting 


R. LEE HORNBAKE 


Associate Professor of Industrial 
Education 

University of Maryland 

College Park, Md. 


It is always interesting to review prog- 
ress made in education -— to recount the 
phenomenal growth in size of public edu- 


cation in America, to cite improved teach- 


ing methods, and to extol the great teach- 
ers. But reminiscing is, at the best, -an 
indoor sport for leisure hours. Educational 


matters of the present are much too urgent. 


to permit leisure. We need to look ahead 
and to plan for the present and the im- 
mediate future. 

This article diretts attention to three 
issues which merit the immediate consider- 


ation of industrial-arts teachers and per- 
haps the attention of other teachers as 
well. They are: ‘ 
_ 1. The industrial-arts teacher needs a 
basic social and educational philosophy. 

2. The industrial-arts teacher needs to 
give more heed to educational research. 

3. The industrial-arts teacher needs to 
exercise greater professional initiative. 


Basic Social and Educational 
- Philosophy 
One of the outstanding characteristics of 


the professional person is his broad per- 


spective, his consistency of purpose, and 
his integrated approach to his work. The 


teacher in the public schools of America 


can exhibit this characteristic only if he 
has a defensible social and educational 
philosophy. The industrial-arts teacher who 
lacks a social and educational philosophy 
may lay claim to being a teacher on the 





day-laborer basis, but he cannot lay claim 
to being a professional educator. 

A philosophy of life leads to a way of 
life, but a way of living does not per se 
assure a philosophy of living. Similarly, 
a philosophy of education leads to a way 
of educating, but a way of educating does 
not necessarily imply a philosophy of edu- 
cation. A teacher may with no more. 
philosophy of education than a_ horse 
which draws a huckster’s wagon has a 
philosophy of business. 

Every great educator has been out- 
standing for his philosophy. Plato, Ari- 
stotle, and Christ are examples. Christ, at 
30, had formulated his philosophy and in 


three years presented it in such a manner 


that it serves as an ideal 1900 years later. 
While we hold in high regard Christ’s 
teaching methods, the methods in no way 
compare with the profoundness of His 
oe: 
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There was a time in the recent past 
when there were few momentous decisions 
for the teacher to make. His responsibilities 
were few in number and clearly defined. 
The little red school house symbolized the 
stature of education and the 3 R’s repre- 
sented the program of that era. Society, 
especially the small communities and rural 
districts, was likewise lacking in complexity 
and basic conflict. Society was fortified 
with stable institutions of home and 
church. There was a consistency in their 
expectations of youth and their contribu- 
tions toward the rearing of youth were 
mutally complementary. 

By way of contrast today the functions 
of the public schools are not precise, the 
role of the teacher is not clearly defined; 
social institutions are subject to continual 
change; delinquency and crime are on 
the increase; community controls do not 
function with their former effectiveness. 
Aside from these broad social -problems 
there are professional problems such as: 
What shall constitute a general education? 
Along what lines shall the curriculum be 
organized? How shall slow learners be ac- 
commodated? How shall rapid learners be 
challenged to work to capacity? 

None of these problems can be solved 
by a strictly scientific approach even 
though the scientific method is the reliable 
means for gathering the data upon which 
a decision is made. In the last analysis, a 
choice must be made and the choice rests 
upon preferred values, ie, upon a 
philosophy. 

The industrial-arts teacher of 1946 who 
desires to qualify as a professional person 
is obliged to have thought through answers 
to the following and comparable questions: 
What are the basic precepts of American 
democracy? What are the functions of the 
public schools in American society? What 
concept of a cultured person seems most 
compatible with a democratic philosophy? 
pein are the implications for industrial 

When the industrial-arts teacher has 
made a study of these questions, when he 
has gathered the pertinent facts, when he 
has seen the alternatives, when he has 
arrived at his conclusions, and. when he 
acts upon these conclusions, he can lay 
claim to a philosophy of education and he 
can at the same time regard himself as 
well on his way toward being a professional 
educator. 


A Regard for Educational Research 
_ A significant part of our public funds 
is used for research in agriculture, for re- 
search in the health sciences, and for re- 
search in weapons of war. These public ex- 
penditures are supplemented by private 
funds. Private funds are also used for ex- 
tensive industrial research. Such research 


- is highly organized and attracts the full- 


time efforts of some of the nation’s best 


_ + minds, The results of research in these 


fields startle the imagination as the atomic 


bomb and penicillin testify. There seems to 
be little beyond the realm of possibility 
for the research scientist to produce or 
refine. 

How does research in education com- 
pare? Even the question seems ridiculous 
for it is so.out of place. 

Practically all of ~the formal research 
in education is conducted by graduate 
students in our universities, financed by 
the student’s own limited funds and per- 
formed in isolation from other research. 
The sponsoring adviser is normally the only 
co-operating person. The isolated piece of 
research conducted by the graduate stu- 
dent and offered in partial fulfillment for 
his degree is likely to be his last major re- 
search undertaking unless he becomes a 
college professor and in turn directs the 
research work of future graduate students. 
A few large cities do set aside limited funds 
for curriculum research — usually funds 
to cover printing costs, and most large 
cities do spend money for surveys and 
“nose-counting” studies. Very little of this 
can rightfully qualify as research and most 
of it can be done by trained clerks. 

It is encouraging to point out that where 
educators have had the money, time, per- 
sonnel, and facilities to carry on research, 
they have shown themselves capable and 
they have proved that education does lend 
itself to research techniques. The fields of 
reading, arithmetic, handwriting, and 
speech are cases in point. 

The Review of Educational Research re- 
ports systematically on research in the 


various fields of education. According to 
the October 1944 issue,’ there were 65 re- 
search studies conducted in the combined 
fields of industrial arts and vocational-in- 
dustrial education for the three year period 
1941 to 1944, Of the 65, 44 were masters’ 
theses and doctoral dissertations. It takes a 
generous stretch of the imagination to con- 
sider some of the research titles, such as: 
“Graphic Arts Enrollment,” “Training War 
Workers for. Aircraft Industry,” and 
“Teacher Personnel Shortages in Industrial 
Arts.” 

Assuming the 1941-1944 period to be 
abnormal because of the war, I turned to 
the February, 1938? issue which reports 
on the period January, 1934 to July, 1937. 
There I found 62 industrial-arts studies 
reported, 51 of which were masters’ theses 
and doctoral dissertations. I should add 
that subject fields other than industrial 
arts followed the same pattern. 

The surest way to remove the mysticism 
from teaching and learning and to make 
it impractical for the high school graduat- 
ing bobby soxer to do as good a job of 
teaching as the professionally prepared 
teacher is by means of research. Through 
research, we can docurment our points of 
view, we can increase and systematize the 
subject matter of our profession, we can 
refine our instructional procedures for all 
types of pupils, and we can appraise our 





1John A. Whitesel, “Industrial Education,” Review of 
Educational Research, 14: 311-320, October, 1944, 

2Elmer W. Christy,, “Industrial Arts,” Review ef Edu- 
cational Research, 8: 47-51, February, 1938. 





industrial-arts laboratory, Chicago Public Schools. Dr. Lovis V. Newkirk, 
Director, Bureau of Industrial Arts 








120 





MARCH, 1947 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





outcomes. Research is a hard taskmaster, 
but we have avoided the hard way about 
as long as we dare. 


Industrial and Agricultural Research 


A society which spends billions for re- 
search to refine its technology and agri- 
culture and ignores its educational research 
is creating for itself a sociological 
“Frankenstein.” Technical developments 


create social problems which are more per-— 


plexing than were the problems that beset 
the technicians. 

The educator, however, is not blameless 
in the matter. The typical educator is in- 
clined to avoid the findings of educational 
research. We have much reliable informa- 
tion on the teaching of reading, but many 
teachers of reading have not availed them- 
selves of this information. We know the 
optimum size of class at the lower maturity 
levels but we have persistent administra- 
tive policies which assign forty or more 
pupils to beginning classes. We have re- 
liable data on children’s capacities to do 
conventional school work but these data 
are disregarded in a wholesale manner. In 
the field of industrial-arts education we 
can arrive at sound conclusions regarding 
the size of shop required to do an effective 
job of instruction; the quantity and quality 
of light needed in the shop is well es- 
tablished; the proportion of work stations 
to the size and type of class is known. Yet 
shops are being planned currently which 
give little heed to these data. If the obvious 
and tangible aspects of good industrial- 
arts programs are disregarded it is of little 
wonder that the more subjective phases are 
completely ignored. 

' How long would we continue with the 
services of a physician who insisted upon 
treating an ailment not only in an out- 
moded manner but in a harmful manner? 
In education, we seem unmindful that an 
analogous issue exists. 

Industrial-arts teachers and educators in 
general need not only organized research 
but we need also a research attitude on 
the part of teachers and administrators and 
a willingness to accept reliable research 
findings. 


The Need for Professional Initiative 

There is much complaining to be heard 
among industrial-arts teachers .who have 
remained in the profession. Low salaries, 
inadequate instructional facilities, too large 
classes, too heavy teaching load, and un- 
fair competition from persons lacking pro- 
fessional preparation appear to be the 
main issues. It all adds up to a lack of 
job satisfaction. 

What is the root of the difficulty? 

It seems to the writer that the present 
dilemma of teachers is caused by: (1) 
Lack of initiative to control their own well 
being; and (2) Lack of opportunity to 
do effective teaching. 

For example, other professions and the 
trades as well are directly concerned with 








the selection, siniaiiaass and certification 
of their new members. The medical pro- 
fession exercises very strict control as does 
the legal profession. The same may be 
said of professional engineers. Bricklayers, 
plumbers, carpenters, and electricians 
maintain regulations which govern the 
number of apprentices, the duration and 
content of their apprenticeship and, in their 
better moments, these groups do something 
to maintain a standard of craftsmanship. 

With teaching, the'story is different. The 
selection, preparation, and certification of 
new members to the teaching profession is 
handled by persons who are not answer- 
able to the members of the profession. Dur- 
ing the past five years, an estimated 350,- 
000 teachers have left the profession. To 
compensate for the lack of qualified teach- 
ers, there has been a general watering down 
of teaching requirements to a point where 
the broth is tasteless. Teachers have stood 
idly by while it has been proved to them 
that any available person of good character 
is acceptable as a full professional col- 
league. Those who sit in the saddle have 
been more concerned with keeping the jobs 
filled with living, breathing organisms 
than with the cause for the 
“decimation” of the teaching ranks. 

The industrial-arts teacher feels this 
even more keenly, since his position is 
subject to the competition of the local 
carpenter who has developed. a heart con- 
dition or the town handy man who seeks 
to supplement his seasonal work. 

Meanwhile, we have had a shortage of 
physicians, a shortage of carpenters, a 
shortage of plumbers, and the like. But 
have medical schools reduced the time 
of preparation? Have plumbers reduced 
the apprenticeship period? Have carpenter 
apprentices been taken on in droves? The 
upshot of the matter is that we have more 
rigid standards for our plumbing, wiring, 
and bricklaying -trades personnel than we 
have for educational personnel. 


The Teacher in an Economy of 
Supply and Demand 
- Teachers colleges and colleges of edu- 
cation are outdoing one another to excel 
in enrollment. Teacher izations are 
exerting themselves in recruitment cam- 
paigns. If there was to be a general reduc- 
tion in public school class size, necessitat- 












ne satisfying employment. The public 
school teachers constitute a large economic 
group which acts as if it were outside the 
jurisdiction’ of the law of supply and 
demand. 

ae rie ae 
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Teachers should put themselves in a 
position to assist in determining school 
policy and program. This type of partici- 


‘pation would carry with it corresponding 


responsibilities. A first responsibility would 
be for the individual teacher to maintain 
a high degree of teaching competence. A 
second and associated responsibility would 
be the joint disapproval and rejection of 
those teachers who neglect to maintain 
competence. 

The goal of the teaching profession 
should be to make teaching satisfying and 
worthwhile to the point where capable 
young people would be attracted to it. 
Then the problem would be not one of re- 
cruitment but one of selection and ac- 

ce. The goal is not a selfish one. 
Instead it is the only means whereby we 
can give to the boys and girls of America 
the kind of education they deserve. The 
first essential for a good school is good 
teachers. 

What are the odds? It is easy to say 
that education changes slowly; that its 
ineritia precludes any significant improve- 
ment in a short period of time. Such a 
statement is as debilitating as it is im- 
pertinent. It is a philosophy of defeat. 

The in our classrooms have 
taught the lessons of the greatness of our 
country. The. early settlers fought starva- 
tion, cold weather, and the Indians. The 
Thirteen Colonies resisted a mighty em- 
pire — passed through Valley Forge and 
countless other hardships and came out 
victorious. The pioneers marched westward 
against the odds of wilderness, the ele- 
ments, hostile natives and secured the 
nation from coast to coast. The America 
of 1941-1945 was the arsenal of démocracy 
and since then the breadbasket of the 
world. Is it possible that the teachers of 
our boys and girls who are responsible for 
passing on these traditions, emblazoned in 
their true glory, are not zealous to meet 
difficulties which stand between them and 
a better educational plop for the youth 
of America? — 

The answer smst come from. the teachers 
themselves. 
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Fundamentals of blueprint reading. C. H. Niemann, Oliver Morton High School, Hammond, Ind. 
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Job 20. Draw a front view of the center bearing.’ 


Purpose: To teach the reading of a front view. 
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TO DARKEN THE CLASSROOM 
D. F. SCHUTTE 
Director of Visual Education 
Public Schools 
Red Wing, Minn. 

One of the principal problems in adapt- 
ing a room for the use of projected visual 
materials is that of room darkening. A very 
satisfactory solution to the darkening prob- 
lem can be achieved by the use of sliding 


drapes. 
Drapes offer additional advantages over 


| 
; 
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i 
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ee 


quite suitable. The drapes should be large 
enough so that they will extend four inches 
below the window-sill level. The length of 
the drapes should allow for about a foot 
and a half overlapping at the middle where 
the two Sections meet. The hooks on which 
the curtain hangs should be riveted to the 
upper edge of the curtain, about four inches 
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down from the top edge of the curtain, as 
shown in Figure 5. The hooks should be 
spaced about a foot apart. 

To mount the curtains, two lengths of 
34-in. iron pipe can be attached to the side 
wall or ceiling by means of a flange bushing 
and elbow, as illustrated in Figure 1. Be- 
fore assembling the pipes and attaching 
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CURTAIN OVERLAP 














Fig. 1. General arrangement of curtain hangers 
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Fig. 2 (left) top and front view of curtain rod. Fig. 3 (right) top 
and front view of drawing and of curtain rod 


them to the wall, a number of steel rings, 
1% in. inside diameter, should be slipped 
on the pipe. These rings can be obtained 
at any harness or tent and awning shop. 
The number of rings needed will depend on 
the number of hooks on the curtain, be- 
cause these hooks are snapped onto the 
rings to hold up the curtain. The curtain 
need not be attached until the pipe has 
been affixed to the wall or ceiling. The pipe 
should be mounted high enough to prevent 
a crack of light from entering the room 
from above the curtain. The two sections of 
pipe should overlap each other by about 
1% ft. at the middle of the room, and one 
of the pipes should be set out about 1 in. 
from the other to allow clearance for the 
rings to slide on the pipe, thereby per- 
mitting the curtains to overlap when drawn. 

A 2-in. pulley is needed at each end of 
the pipe to hold the cord which pulls the 
curtain open and closed. At the back end 
of the room a single pulley is used, and a 
double pulley at the front end, as shown in 
Figures 2 and 3. A bracket made of the 
1-in. strap iron can be used to support the 
pulleys just below the level of the pipe on 
which the rings slide. Holes can be drilled 
in the bracket so that it can be attached 
to the wall with the same screws used to 
attach the pipe flange to the wall. 

Ordinary sash cord can be used to pull 
the curtains open and shut. By attaching 
one curtain 1% ft. past center to the out- 
side cord, and the other curtain 1% ft. past 
center on the inside cord, it is possible to 
open or close the curtains by only pulling 
one strand of cord at the front of the room, 
as shown in Figure 4. 

A list of materials needed for darkening 
a room as outlined, follows: The total cost 
of all materials needed should not exceed 
$50 for the average classroom. 


* Materials - 
2 sections dark curtain (should overlap sill at © 
top and bottom by 4 in., at ends by 1 ft., 
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Fig. 5. An end view of arrange- 
ment for attaching curtain 


and in middle by 1% ft.) 

2 sections iron pipe (34 in., should overlap 
1% ft. in middle and 1 ft. at each end.) 

4 nipples, 34 in. 

4 flanges, 1 in. 

4 elbows, % in., 90 deg. 
bushings 


3 ft. strap iron, 1 in., for pulley brackets 


The first essential in a visual education 
program is to have a sufficient number of 
rooms darkened, for without the properly 
~ darkened rooms the most expensive projec- 
tion equipment will not produce satisfac- 
tory results. General room light should not 
exceed 1/10 of a foot-candle. 
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Fig. 4. Arrangement of cords for hanging drape 





















































Knob designs suitable for powder 
and cigarette boxes, and for humi- 
dors. Designed by Harold S. Beal, 
East Rochester, N. Y. 
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LEG REST 
LYLE M. GARNETT 


Milwaukee Vocational School . 
— Wis.. 


Wats tng inet fk els ‘sesteches Sdibine thom 


‘Weis ocdinney teckuech re buch cea. be 


that when a person is sitting in an arm | chair 
it is possible to place the feet atop this rest 
tn etch out a in lounging chi. 





Leg rest 


The spindle turnings for the base should 
have a tenon cut on each end to go into the 
top piece and into the shoe at the bottom. 
This tenon should be about 5% in. in diameter 
and should be at least 1 in. long. The dowel- 
from the stretcher should be a 3%-in. dowel 
and should be placed into the upright piece 
after the spindle is glued to the shoe. This 


‘ will have a tendency to act as a pin through 


the tenon and will aid in holding the joint 


Bill of Material 
No. of Name 
pieces of part Size 
2 Shoe 14x2%x? 
2 Spindle 1%4x1%x? 
2 Top piece 14x? x? 
1 Stretcher Wx? x? 
1 Top cross bar 4x2 x? 
2 Center spindle 2 EP 
2 End of ellipse 14x3%x6 
2 Side of ellipse 194 x 2% x 12% 
1 Upholstering board %x8I4x? 


Tools and Machines: 


Circular saw, band saw, hammer, Ister- 


upho 
ing tools, lathe, shaper, lathe tools, backsaw, 
auger bits HH i in. 
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LEG REST 





















for the top frame, should be cut to dimen- 
sions later. When roughing out the material 
make the pieces % in. wider than the stock 
bill asks for and make them 1 in. longer. 

4. Place the spindles in the lathe one at a 
time and turn them to the pattern and the 
sizes indicated on the drawing. 

5. Lay out the patterns for the end pieces 
and the stretchers on a heavy piece of paper. 

6. Plane the pieces to the correct width 
and thickness but leave the end pieces the 
original rough length. Cut the stretchers to 
the correct length. 

7. Lay the pattern on the separate pieces 
of stock. Use a very sharp hard pencil for this 
operation. 

8. Lay out the position of the centers of the 
dowel holes in the stretchers and in the end 
pieces. 

- aon the dowel holes the correct diameter 
an 

10. Band saw the pieces to the desired 


11. Sandpaper the surfaces of the pieces 
with at least two grades of sandpaper and 
make all surfaces as smooth as possible. 

12. Glue the spindles to the end pieces and 
allow the glue ample time to dry. 

13. Lay out the ellipse for the top on a 
piece of heavy paper. Indicate the joints at 
each of the four points on the elipse. 

14. Miter the pieces to form the ellipse. The 
dimensions for this may be taken from the 
full-size layout. 

15. Place the pieces together and indicate 
where the saw kerfs are to be made for the 
clamp nails. 

16. Make a saw kerf as deep as one half 
the width of the clamp nail used for this 
joint. 

17. Nail the four pieces together with the 
aid of the clamp nails. Use either one nail 
long enough to go all the way through the 


Details of leg rest 





stock or use two short nails and drive them 
in from each side of the joint. 

18. Glue the center section of the footrest 
together by gluing the small spindles to the 
stretchers. Allow the glue joints ample time 
to dry before any other operation is performed 
on this portion of the footrest. * 

19. Lay out the ellipse on the frame held 
together with the clamp nails. 

20. Band saw this frame to the elliptical 
shape necessary 

21. Smooth 1 the edges of this frame as 
nearly perfect as possible. Be sure to follow 
the lines very closely since any irregularity 
is so easily seen on this shape of top. \ 

22. Set the shaper for a bead cut and make 
the -cuts around the edge of the top. 

23. Complete the molding for the top by 
placing a straight knife of the proper width 
in the shaper and again making the cuts 
around the edges of the top. A band of inlay 
may be set into the stock at this time should 
it be desired. This band will go between the 
two beads. 

24. Complete the assembly of the lower 
section of the footrest by gluing the center 
section to the end sections. 

25. Locate two dowel holes in the top of 
the end sections and bore two %-in. holes at 
these points. Make these holes as deep as pos- 
sible without having the point of the bit come 
through the material where it will show. 

26. Place dowel centers in these holes, place 
the top section on the bottom section in the 
proper place, and tap on the top of the frame 
so as to make an impression with the center 
point of the dowel centers. 

27. Bore the dowel holes in the bottom sur- 
face of the top frame. 

28. Glue the two sections together. It may 
not be possible to hold these sections together 
with glue clamps. It is possible to apply the 
glue to the joints, press them together by 
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hand, and set the project aside while the glue 
on the joints has time to dry. 

29. Make the piece of three-ply stock for 
the padding of the stool and nail it in place 
on the top of the frame. 

30. Sandpaper the entire project with fine 
sandpaper. Be sure to make all surfaces as 
smooth as’ possible. 

31. Finish the piece of furniture with a 
finish that will be suitable for the. material 


used. 

32. Upholster the top of the frame with 
some piece of material that will harmonize 
with the rest of the footrest. This padding is 
done over the piece of. three-ply stock nailed 
to the top of the frame. Be sure to pull the 
cover over the edges of the frame and use a 
narrow gimp to finish off the upholstering 
work. 


HAND-BUILT POTTERY 


EDGAR H. STRONG 
High School 
Geneva, New York 


Ceramic work in the school shop program 
may include a number of different forming 
processes. The number and variety of these 
activities depend on the kind and amount of 
equipment in the shop and the preparation of 
the instructor. Of the various ceramic forming 
processes, hand building presents the most 
logical starting point for industrial-arts stu- 
dents who are beginning work with clay as a 
material. 

Hand building requires fewer materials than 
any other forming process and requires no 
tools other than the fingers. It is the best way 
to introduce the student to the nature and 
physical behavior‘of clay as a material for the 
construction of pottery forms. The clay used is 
in the plastic state which is its most familiar 
state. Since the student is not diverted by un- 
familiar tools he can concentrate on the man- 
ipulation of his material. He learns to control 
the material and to create a useful product 
from a shapeless mass of raw clay. 

After learning the basic steps in the manipu- 
lation of plastic clay, the student will be able 





Fig. 1. 


Hand-built pottery 





to build well formed and durable pottery in an 
infinite variety of and. sizes. These 
pieces may range from smail ash trays to large 
vases, bowls, and pitchers. All hand-built pot- 
tery will show the characteristic marks left by 
the fingers in the building. These marks may 
be removed by scraping, but they. do not need 
to be if the building has been done carefully. 
The characteristic marks left by the fingers 
on a hand-built piece, combined with a care- 
fully selected and well-applied glaze, result in 
pottery having a jewellike quality which can- 
not be producéd by ariy other building method. 

The simple equipment needed for hand 
building includes a 6 by 6-in. shellacked board 
or biscuited tile, sponge, water cup, and a 
boxwood modeling tool. It is desirable to have 
a revolving wheel head or spinner so that the 
work can be turned easily without excessive 
handling. A suitable spinner can be made of 
wood with a 9-in. plywood disk, a piece of 
¥-in. dowel, and a heavy wooden base. See 
Figure 1. 





Fig. 2 


Before beginning any ceramic forming proc- 
ess the clay must be properly prepared. In 
hand building, the plastic clay is brought to 
the proper working consistency by cutting the 
clay on-a taut wire and throwing the cut 


-halves together on a moist plaster slab or 


wedging table. The clay may need to be 
moistened slightly since it must be moist 
enough to be. rolled into thin coils easily and 
without showing cracks. The wedging opera- 
tion equalizes the consistency of the clay and 
releases entrapped. air. 

To form the base, a piece of clay is rolled 
between the hands to form a round ball. If the 
finished base disk is to be 3 in., the ball should 
be about 1% in. in diameter. See Figure 2. 

Place the ball of clay in the center of the 
tile which has been thoroughly moistened and 
attached to the spinner with four scraps of 
clay. Strike the ball of clay uniform light 
blows with the edge of the right hand, as 
shown in Figure 3, and with the left hand 
turn the spinner slowly and uniformly so that 
the clay ball is flattened into a perfectly round 


~ disk about 3 in. thick. If the ball of clay was 


round and the strokes of the hand were uni- 
form and correctly spaced, it should be un- 
necessary to trim or cut the base disk. 

Take a piece of clay about half the size of 
the piece used for the base disk and roll it into 
a round ball. Begin to roll it into a cylinder 





Fig. 3 


between the hands, keeping the pressure light 
and rolling the cylinder clear across the hands 
from fingertips to the heel of the hand. When 
the cylinder is longer than the width of the 
hands, lay it on a smooth moist table top, as 
shown in Figure 4, and roll it lightly with 
both hands. Place the hands with the finger- 
tips together and the heels spread wide. Roll 
all the way across the hands so that the coil 
of clay makes several revolutions with each 
passage of the hands. The coil should be rolled 
to a diameter about twice the thickness that 
you want the finished wall to be. 





Fig. 4 


When the coil has been rolled to a uniform 
diameter of about 3% in., pinch off one end so 
that the ends of the coil will overlap where 
they are joined. Moisten the edge of the disk 
upon which the coil will be laid and put the 
first coil in place. The clay should be pressed 
down against the pinched-off end and the 
excess length broken off. See Figure 5. All sur- 
faces of clay to be joined should be moistened 
and pressed firmly together. Check the first 
coil for roundness and then tap it down lightly 
with the finger to seat it onto the moistened 
surface of the base disk. 
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Fig. 8 


piece has dried past the leather-hard stage, 
enough shrinkage will have taken place to 
. make it impossible to add moist clay safely. 
The shape of the piece of pottery to be 
built will determine how the coils should be 
laid. If the walls are to flare out, each suc- 
cessive coil should be slightly larger than the 





Fig. 9 


last one so that it will not be necessary to 
stretch the walls. If the walls are to curve 
‘inward, each successive coil sliould be slightly 
smaller than the last one. Minor corrections 
in the profile can be made by molding the wall 
as it is being checked for conformation to the 
template, but the building shauld result in a 
pottery form closely approaching the desired 


Before each new course of five or six coils 
is added, the previous construction should be 





Fig. 10 


pinched up to equalize the wall thickness and 
to smooth the -wall inside and out. Pinching 
should be done by using the thumb and fore- 
finger with uniform pressure and following a 
uniform pattern around the piece before rais- 
ing the fingers to the next higher level. As the 
moist clay flows under the pressure of the 
thumb and forefinger, the walls will become 
thinner and will rise slightly. Corrections can 
be made in the top of the piece to provide a 
level base on which to lay the first coil of the 
new construction. The profile of the piece 
should be checked with a template and made 
to conform to the proposed shape before ad- 
ditional coils are put in place. 

When the piece is completed, the final five 
or’ six coils should be pinched up carefully to 
insure the proper wall thickness and an ac- 
curate rim. The opening should be checked 
for roundness and adjusted while the clay is 
still flexible. Excess clay should be cut away 
where the foot joins the tile so that the pot- 
tery piece will free itself from the tile easily. 

When the clay is leather hard (moist but 
stiff enough to be handled without deforma- 
tion), the piece is freed from the tile and 
turned over. Hollow out the base slightly, leav- 
ing a rim or foot about 44 in. wide so that 
the pottery piece will set on this narrow rim 
and clear the table at the center. Round the 
edge of the base by scraping with a potter’s 
knife and smooth it with a moist sponge. 

If handles are to be added, they should be 
put in place while the clay is leather hard. 
Handles are made of plastic clay coils, left 
round or flattened and applied to the moist 
clay surface using clay slip as an adhesive. 
The handle should be carefully welded to the 
body of the piece at each point of contact. 
After the clay has stiffened slightly, the handle 
can be adjusted so that it will conform exactly 
to the desired shape. 

If a pitcher is being made the lip can be 
built out as the coils are laid, or it can be cut 
from a flat sheet of plastic clay and attached 
when the piece is leather hard. See Figure 10. 

Hand-built ware looks best when it is glazed 
with transparent glazes which allow the body 
to show through. The glazes niust be applied 
carefully to insure complete coverage and uni- 
form thickness. 


LAPEL PIN — DOG 
ABRAHAM G. BELESON 


The Bronx High School of Science 
New York City, N.Y. 


This pin can be made out of copper, brass, 
aluminum, silver, or gold. It can be made 
with the following tools: pencil, tin ‘snips, 
file, jeweler’s saw, hand drill, and %-in. drill, 
steel wool, buffing compound (if polishing 
head is_available), buffing wheels, engraving 
tool, and 6-oz. ball-peen hammer. 


Procedure 


1. Select a 2 by 3-in piece of metal. 

2. Lay out or trace pattern. 

3. Cut to shape with jeweler’s saw and 
snips. 

.4, File edges smooth. 

5. Drill hole for eye with %-in. drill. 

6. Cut slot for eye with jeweler’s saw. 

7. Lay out design or initials for collar. 

8. Engrave design or initial (see informa- 
tion on engraving). 

9. Solder safety pin to “back. If safety 
clasps are available use a safety clasp. 
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10. Clean pin with fine steel wool. 

11. Buff with tripoli. 

12. Buff with rouge. 

13. Decorate ear and bottom .of neck with 
ball-peen hammer. 

14. Bend ear in place. 

15. Bend jaw in place. 
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ENGRAVING 
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have burnt toast for. breakfast. now and 
then, and that he shouldn’t take the other 
fellow’s grouch too seriously. He learns 
that carrying a chip on his shoulder is the 
easiest way to get into a fight, and the 
quickest way to become is to 
carry tales and gossip about others. 


BALL-PEEN SHADED 
AREAS — 


[SOLDERED 
7O BACK ° 


WNITIALS ENGRAVEO ON COLLAR 
PIN DIPPED IN CLEAR LACQUER 
FOR PERMANENT FINISH ’ 
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Dog pin by A. G. Beleson 


Information on Engraving 

There are many types of engraving tools. 
For beginners I suggest the flat engraving 
tool. Before doing any engraving on your 
work, try it out on scraps of metal. 

Hold handle firmly and wiggle the wrist. 
The angle of the tool varies with the indi- 
vidual. The greater the angle of the tool, the 
deeper the cut. Make light cuts until you 
have more skill in the use of the engraving 
tool. 


THE ART OF GETTING ALONG 


EDWARD C. ESTABROOKE 


American School 
Chicago, Hil. 


Sooner or later, a man, if he 

discovers that life is a mixture o 

and bad, victory and defeat, 

e. He learns that. it doesn’t pay to 

a sensitive soul; that he should let 

things go over his head like water 
duck’s back. 

He learns thdt he who loses his 

usually loses out. He learns that all 


7 
Beek 


1 


He learns that buck passing always 
turns out to be a boomerang, and that it 
never pays. He comes to realize that the 
school could run along fairly well without 
him. He learns that it doesn’t matter so 
much who gets the credit so long as the 
job gets done. 





to get the last ounce of work out of him 
for the least amount of pay, but that they 
are usually fine men who have succeeded 


ha 
He learns that folks are not any harder 


CASTOLITE PROJECTS 
INDUSTRIAL-ARTS SHOP 
WILLIAM WEERS 
Kenilworth, Ill. 


The liquid plastic called Castolite was first 
made available about two years ago. It is now 
being used extensively in the classroom and 
by many home craftsmen. Mr. Alexander F. 
Bick had an article on this plastic on page 
376 of the October, 1946, issue of INDUSTRIAL 
ARTs AND VOCATIONAL Epucation. Since that 
time many new projects have been offered by 
teachers, students, and individual home crafts- 
men. This is natural since few materials offer 
such fine rtunities for inventive skill in 
the field of design, decoration, and utility. 

The shaping and machining of conventional 
thermoplastics is well established and many 
attractive and useful items have been pro- 
duced in school shops. The Castolite method 
has the advantage of combining the technique 
of chemistty with the in arts. Teachers 
from all parts of the country and several 
schools in foreign lands report enthusiastic 
interest on the part of the student, especially 
in the casting operation where he can watch 
the conversion from a light syrupy substance 
to a hard, clear, transparent plastic. 

For successful use, it is well to follow the ten 
basic steps of the Castolite method described 
herewith: 

1. Prepare a working area. Protect table 
with newspaper. 

. Assemble the materials and equipment. 

. Measure the liquid Castolite. 

. Add the hardener. 

. Mix the hardener and -Castolite. 

. Fill the mold. 

. Thicken the liquid. 

. Cure the plastic. 

. Remove the piece. 

10, Shape and finish the object. 

The foregoing order forms the basis for a 
clear mental picture of the method by which 
Castolite plastics are formed. 


Casting a Rod 
Let us consider how the steps are used to 
prepare a simple plastic rod. 
Step 1. Protect the workbench with a 


ewspaper. 

Step 2. Assemble a supply of Castolite, 
pate medicine dropper, geo eae ae 
ring cup, glass test tube, pan o 
water, PD yp ean aP (optional). 

Step 3. Measure 3 tablespoonfuls of Cas- 
tolite into the paper cup. “ 
Step 4. Add 6 drops of hardener. 


& Ww h& 


OO IA AH 


Step 7. Place the tube (mold) in a pan of 
water ai 130 daa? Ser bre ess wee 


By that time the liquid will be converted into 
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Fig. 1. Geometric shapes made out of Castolite 


as soon as the Castolite has thickened and let 
it stand at toom temperature for 30 minutes. 
Step 8. Place the tube in a pan of water 
and heat the water to the boiling point. Boil 
for 25 minutes. ? 
Step 9. Remove the tube and cool to room 


‘temperature and then shake the plastic rod 


from the tube. 
Step 10. Fashion the casting into the de- 
sired article. 


Casting Geometric and Other Shapes 

Projects based upon the ten basic steps 
may be cast in many shapes. See the geometric 
shapes shown in Figure 1. 

One of the most unique applications for 
Castolite is in the field of embedding objects 
in clear or dyed pieces. Such embedments 
may be made with: 

1. Flowers, leaves, grass, and other botan- 
ical specimens. 

, 2. Insects, such as beetles, bees, wasps, 
butterflies, dragon flies, spiders, etc. 

3. Marine. specimens, starfish, seahorses, 
sponges, pieces of coral, shells, etc, 

4. Photographs. A colored picture embedded 
in a block of Castolite makes a very unusual 
book end. 

5. Agricultural’ specimens, seeds, soils, 
pests, prize grains, pine cones, wood specimens. 

6. Rocks, semiprecious stones, pebbles, lava, 
minerals. 

7. Medical specimens, teeth, bones, tissue. 

8. Metals, wire coils, lathe turnings, identi- 
fication tags, mili insigni 


The pansy shown in Figure 2 was embedded 
according to the following procedure: 

Steps 1 and 2. In addition to the standard 
equipment and material already mentioned, a 
small glass custard cup is used for the mold. 

Step 3. Measure 3 tablespoonfuls of Cas- 
tolite. 

Step 4. Add 12 drops of hardener. 
Step 5. Mix well. 
Steps 6 and 7. Pour enough of the prepared 


Castolite into the mold to cover the bottom. 
Place the mold in water at 120 deg. F. Watch 
carefully and in about 10 minutes the Casto- 
lite will be thick around the sides of the mold. 
Then place the pansy on the liquid, position it 





“Methods of dealing with a variety of flowers are de- 
scribed in a special bulletin dealing with the embedding 
of flowers in Castolite, published by The Castolite Co., 
Kenilworth, Il. 


in the middle of the mold, and set the mold 
aside at room temperature until the pansy is 
held securely by the thick Castolite. This will 
take at least 30 minutes. Then pour in enough 
of the remainder of the prepared Castolite to 
cover the pansy at least 34 in. Again place the 
mold in 120-deg. F. water for about ten min- 
utes or until the second pouring has started 
to thicken. When it shows signs of thickening 
remove mold from the water and let it stand 
at room temperature for 30 minutes. 

Step 8. Heat the mold in water at 150- 
160 deg. F. for 45 minutes. Remove from the 
water and cool to room temperature. 

Step 9. During the curing process, the 
plastic has shrunk just enough to be released 
from the mold and usually falls right out. 

Step 10. Castolite plastic is finished much 
like other plastics. It can be sawed, drilled, 
sanded, and polished. The shiny smooth sur- 
face of the custard dish gives the casting a 
brilliant finish. The exposed top surface re- 
quires ‘a little sanding and polishing to obtain 
the same high luster.- 

Not the least of the value of the Castolite 
method in the classroom is the reference to 
the many practical applications which are 
suggested ‘as the plastic is used. The wide 
range in the field of embedded objects permits 
the yser of Castolite to employ many new 
techniques in design. One cannot always pre- 
dict what new idea will come to a student 
after seeing a novel embedment of a highly 
colored, rare, or:unusual part. Consider em- 
bedments for use in making pen holders, desk 
pen sets, book ends, picture frames, candle- 
holders, paper weights, buttons, tiles, lamp 
bases, trays, necklaces, pins, wall plaques. 


Coloring Castolite 


Castolite is a clear and transparent liquid 
and it is very easy to mix special Castolite 
dyes and opaque pigments into the liquid. The 
dyed pieces have a sparkling, jewellike, trans- 
parent quality and the opaque pigments im- 
part a satiny richness. Transparent dyes and 
opaque pigments are obtainable in white, 
yellow, green, blue, black, red, brown, purple, 
maroon, and orange. 

A special fluorescent pink dye may be used 





Fig. 2. Flowers, coins, and the like embedded in Castolite : 
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for unusually attractive, decorative applica- 
tions. Phosphorescent pigments which.glow in 
the dark are another effective media for creat- 
ing unusual objects. Light and dark blue, 
green, and yellow-orange are the best of the 
phosphorescent colors. Pieces containing these 
pigments have interesting applications in mak- 
ing house numbers, summer cottage markers, 
exit signs, lamp bases, switch plates, etc. 
Many unusual color effects can be given to 
Castolite pieces during the casting process. 
When the colors are not perfectly dispersed 


in the liquid Castolite, the effect is one of’ 


streakiness. Effects such as that of natural 
marble may be obtained. Similar effects are 
achieved by pouring two or more portions of 
different colors into the same mold. Checker- 
board effects are used by converting one pour- 
ing to a jelly and adding a second or third 
pouring in a different color. Variations of 


opaque pigments with transparent dyes are 
Montes vene wekauie 
A great deal has been accomplished in the 
development of Castolite. A lot still remains 
to be done, especially in the fixing of the 


colors of certain flowers and fruits. Extensive, 


projects based the ten basic steps, 
called the Castolite method, will be published 
in the near fyture in book ‘form. 


LETTER HOLDER 
CHARLES L. FRANK. 
Brewster High School 
Brewster, Ohio - 
This project in art metalwork has received 
very favorable comments. The pattern pro- 


vides for variations in decoration and finish. 
Possibilities include all-over hammered finish, 
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bottom center. Copper, brass, pewter, or any 
other metal of 18 to 22 gauge, not too soft, 
works well. This pattern has been used for a 
very effective clear plastic holder with scribed 
pases from all points to bottom center of 
ront. ' 

The following procedure will produce satis- 
factory results: 

a Lay out pattern and cut to shape. 

2. Drawfile and smooth edges with fine 
abrasive cloth, 

3. Polish surface with steel wool. 

jn Lay on and apply decorative hammer- 


me Bend to shape. Use care to avoid marring 
surfaces. _ 

6. Do the final polishing. 

7. Apply clear lacquer. 


OUR LUMBER SUPPLY 


Lyle F. Watts, chief of the forest service, 
United States Department of Agriculture, 
Washington, D. C., predicts that the present 
shortage of timber products will last for years 
to come. 

In the past 36 years the nation’s woodpile 
has been reduced by more than 40 per cent. 
The total stand of saw timber in the United 
States has been estimated at 2826 billion board 
feet in 1909 and is being shown by a nation- 
wide forest service study to be 1601 billion 
board feet at the present time. 

Evidence of forest depletion today, he said, 
was to be found in every part of the country. 
Long before the war timber shortage had cur- 
tailed output in the older timber producing 
regions —— New England, Pennsylvania, and 
the lake states. In 1946, shortages of pine 
timber big enough to make good lumber were 
pronounced in various parts of the South. And 
even in the Western States, where today 96 
per cent of the nation’s remaining virgin 
timber is located, industry is being forced to 
reach further into the more remote stands in 
the search for new Jogging chances. 

At the present time, “we are overdrawing 
our saw timber bank account by about 18.6 
billion board feet a year,” the amount of saw 
timber being grown annually adding up. to 
35.3 billion board od feet and the amount being 
cut or destroyed each year being 53.9 billion. 

To overcome these.conditions timber sup- 
plies needed for the future will have to be 
grown. An attempt to do this is seen.in the 
industry-sponsored, tree-farm movement 
which was begun in the Pacific Northwest 
and has since spread to many states in the 
East and the South, the similarly sponsored 
trees-for-tomorrow planting campaign in the 
lake states, and the fact that the American 
Forest Products Industries— an organization 

major forest-industry groups — 
has adopted a program calling for continuous 
growing of trees on all land suited to the pur- 
pose and for bringing the widest area possible 
under permanent forest management. 

Industrial forest owners are making encour- 

good cutting practice, but 


aging advances in 
this alone wil not solve the problem of fur 


national timber supply, since corporate and 
other large holdings constitute only 15 per cent 
of the, total commercial forest acreage and 
since for all private forest land 64 per cent of 
the cutti some is currently classed as 
poor and It tee cent as 
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HG OB ay oe craft shop. The technique will be valuable to 2. Small containers, preferably of glass for 
- FURNITURE PATCHING future cabinetmakers and refinishers. It mixing colors. 
HAROLD L. ROUND will appeal to the domestic interests of boys 3. Denatured alcohol. 
, . “and girls, and make it possible for them to 4. Finishing paper, 6/0 or 7/0. 
Patterson Park High School render a real service about the home. The 5. Muslin. 
Baltimore, Md. mixing of colors will develop that artistic 6. Water stains. 
eee! _sense which distinguishes the craftsman from 7. Patching lacquer. 
The retouching of worn-through or rubbed the ordinary mechanic. 8. Dry colors. 
parts of furniture is an interesting and valu- . A minimum list of materials for such work The first step in retouching a rubbed- 
able technique which can be carried out with would be the following: _ through or worn part is to sand the part 
a-small outlay for materials in any wood or 1, Small -up brushes of good quality. smooth and to wipe it. absolutely clean. It 
is. then ready for staining. A 
SAI AT PI water stain of the desired color 





(2) LAY OUT HULL PATTERNS ON 
| SUITABLE PIECE OF WOOD. 


() SET sIG OR ‘BAND-SAW 
TABLE AT A t0°ANGLE 
AND SAW OUT PLAN 
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©) REMOVE FINS FROM CASTING, 
SMOOTH AND POLISH, 


*@) ori HOLES IN HULL FOR MAST 
‘AND BOOM, . 


® MAKE MAST AND BOOMS OF 
| BRASS RODS AND TAPER. 
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©) PLANE BOTTOM OF HULL PATTERN TO (16) 


REQUIRED SLANT, 


AND SMOOTH, 


@ SHELLAC PATTERN AND ‘WHEN DRY 


SAND SMOOTH, | 


|} @rne ANO SAND HULL PATTERN TRUE @) 


©) 


“NEAR EACH END FOR*8 WOOD SCREWS. - 





| (©) CAST HULL OUT OF ALUMINUM. 


® 








bes 
MAKE SAILS OF #26 GAUGE ALUMINUM. 
COPPER OR BRASS, 

POLISH OR PEEN AND POLISH AS DESIRED. 


FASTEN SAILS T@ MAST AND BOOMS BY 
CRIMPING TABS AROUND MAST AND BOOMS 


WITH PLIERS, 


DRILL AHOLE IN THE TOP OF THE HULL FASTEN MAST AND SAIL ASSEMBLY TO 


HULL. 


LACQUER OR FINISH AS DESIRED. 















Project sheet — sailboct mantelpiece submitted by Clifford L. Yard and Henry J. 


Kauffman, industrial-arts department, State Teachers College, Millersville, Pa. 


is applied first, either with a 
sponge or. cloth. The stain 
should be deep and applied 
liberally. The patch is. allowed 
to dry and then sanded smooth 
with finishing paper, care being 
taken to sand as little as pos- 
sible to avoid excessive re- 
moval of the stain. On the 
cheaper grades of furniture 
and on pieces stained very 
lightly further staining will be 
unnecessary; on better grades 
of furniture and in particular 
on dark-stained pieces such as 
mahogany and walnut the 
water stain will not be suf- 
ficient to bring the patch up to 
the color of .the surrounding 
area. This can be accomplished 
by mixing the desired shade of 
dry color into a small quantity 
of patching lacquer and brush- 
ing the resultant stain on the 
patch, care being taken to 
brush as little as possible and 
in one direction only. The 
edges of the patch should then 
be “feathered” with the finger 
so that the patch blends with 
the surrounding area. Various 
shades of mahogany can be 
secured by mixing burnt sienna 
and lampblack, walnut can be 
matched with burnt umber, or 
burnt umber and yellow ocher 
for a lighter shade. Lampblack 
added to yellow ocher will pro- 
duce oak, vermillion added to 
yellow ocher or raw sienna will 
give a shade of maple. From a 
combination of burnt sienna, 
raw sienna, burnt umber, ver- 
million, yellow ocher and lamp- 
black most furniture colors can 
be matched, and except for 
vermillion the cost of these dry 
colors is very small. 

After the patch has been al- 
lowed to dry for about one 
half hour, the job is -com- 
pleted by padding the patch 
with patching lacquer, a pro- 
cess known as French polish- 
ing. To do this a piece of 
muslin or other lintless ma- 
terial about 12 by 12 in. is 
cut and folded over twice. A 
small quantity of lacquer is 
then applied to a ball of cotton 
wadding about the size of an 
egg and the saturated wadding 
is placed on the folded muslin, 
the ends of which are drawn 
over the wadding to make a 
rubber. The rubber is pressed 
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against the palm of the hand to start 
the flow of lacquer from the wadding eg 
* the muslin. The patch is then polished. 
polishing is accomplished with a light rapid 
sweeping stroke, care being taken that the 
rubber never rests on the work, The strokes 
should be taken with the grain and carried 
beyond the edges of the patch. This amalga- 
mates the patch with the surrounding surface 
and gives the stain a uniform and even ap- 
pearance. The patch should be allowed to dry 
for several hours and then rubbed down with 
oil and pumice. 


THE CARE OF PAINTBRUSHES 
E. KURATH 
Chemical Science Dept. 
West Division High School 
Milwaukee, Wis. 


The paintbrush problem is an old one. 
‘Many cleaning methods used today are in- 
jurious to the brush. Any brush cleahing 
method, to be satisfactory, must not injure 
bristle or setting, and it must prevent ‘the 
hardening of material in the heel of the 
brush. Very few brushes are ever worn out 
from actual use. 

Good paintbrushes are made of China 


pig bristle. The natural bristle has a taper _ 


and has small spikes or hair which helps 
hold the paint. The bristles are usually 
held together in the brush by means of a 
plastic cement which is insoluble in ordi- 
nary paint solvents. Not being a thermo- 
setting cement it is subject to the dissolv- 
ing action of some solvents, The ferrule 
should consist of heavy tin-plated steel and 
the handle should be made of well-seasoned 
straight grained wood. 

Paintbrushes deteriorate in a number of 
ways: 

1. The use of caustic materials in clean- 
ing a brush results in the most rapid de- 


terioration of the bristle. Caustic materials 


remove from the bristle certain essential 
oils which give the bristles the life and 
spring characteristic of a good brush. Some 
caustic materials are often contained in the 
brush cleaners sold on the market. Certain 
solvents (referred to later) have the same 
effect as the caustic since they leach out the 
oil which is contained in the bristle. Strong 
caustic such as soda lye will destroy the 
bristle completely. Bristles which have been 
affected by a caustic cleaner take on a drab 
appearance and lack the life and spring of 
new bristle. 

Kerosene and related crude oil distillated 
are not paint solvents and as such their use 
in brush keepers does not provide a gen- 
uine brush cleaning action. Pea 

Some synthetic bristles used in brushes 
become matted together and the bristles 
curl up at the ends after having been in 
kerosene or mineral spirits. 

2. Lacquer thinner and varnish remover 
are sometimes used to soften and clean 
brushes. When washed in thinner too often 
or immersed too deeply the setting of the 
brush will eventually be dissolved and the 
bristles will fall out of the brush. 


3. When brushes are washed out and 
then left in the open air the setting of the 
brush ‘dries out. This causes a shrinking of 
the plastic material in the cement, which 
then pulls away from the bristle resulting 
in loose bristles in the brush. The handle 
of the brush will also dry out and to some 
extent the bristle. This, however, is not as 
serious as the drying out of the setting. 

4. Brushes which have been kept in 
water often break off at the ferrule when 
the brush is being cleaned. This is due to 
the rusting which has been going on inside 
the ferrule. 

5. One of the more serious causes of de- 
terioration is due to the accumulation of 
hardened paint in the bristle. Since most 
finishing materials used in shops today are 
of the quick-drying kind, this accumulation 
goes on in spite of the fact that we are 
trying to take good care of our brushes. 
When a sufficient amount of hardened 
paint has been built up in the heel of the 
brush the brush no longer keeps its desir- 
able wedge shape. The hardened paint 
pushes the bristles apart giving the brush 
a broom effect. This makes the brush use- 
less in a short while. 

6. Soaking hardened brushes in creosote 
or shingle stain softens some hard brushes. 
The hardened paint seems to lose its hold 
on the bristle but it remains choked up in 
the brush. Then the brush must be combed 
so as to remove it. Considerable time is 
consumed in getting the brush ready for 
further use. 

Since creosote is not a paint solvent it 


does only part of the job that needs to be | 


done. 

7. Continuous cleaning or washing of the 
brush causes a rapid deterioration. Bristles 
become flabby and soft. ig 

Each method of brush care has its draw- 
backs. Some are purely makeshift and are 
used because of the lack of materials, such 
as solvents of various kinds. The following 
methods are commonly used in keeping 
brushes. 

1. Soaking brushes in linseed oil or tur- 
pentine. Sometimes brushes are also hung 
into kerosene or other crude oil products, 
sometimes. known as mineral spirits. This 
method does not prevent the hardening of 
paint in the heel of the brush. Neither lin- 
seed oil nor turpentine are paint solvents 
and merely prevent the evaporation of more 
volatile elements in the paint and prevent 
the exposure of the brush to the drying 
action.of the air. Kerosene often causes cer- 
tain enamels afd varnishes to curdle in the 
brush making it unfit for a clean and satis- 
factory job. : : 

2. Soaking brush in lacquer thinner or 
varnish remover. Both materials evaporate 
rapidly; both constitute a fire hazard. Both 
solvents may dissolve the setting and cause 
the bristle-to drop out of the ferrule. The 
use of these materials requires caution. 

3.. Washing brushes with soap and water. 


This does not remove all of the hardened 


paint. Bristles lose some of their oils. 
Causes rusting of ferrule. 

4. Soaking brushes in some caustic solu- 
tion such as tri-sodium phosphate to soften 
the brush or to wash out the paint. Re- 
moves oil contained in the bristle, leaves 
bristle lifeless and flabby with repeated use. 

5. Soaking hard brushes in hot vinegar 
to soften them. The acetic acid in the vine- 
gar is a strong solvent. Brushes must not 
be boiled. This method also has a harmful 
effect on the bristle of the brush. The re- 
claimed brush is considerably inferior to 
6. Perhaps the most scientifically correct 
method is the vapor action method. 
Brushes are stored in a container in which 
they are completely enclosed. This con- 
tainer is filled with a vapor produced by a 
mixture of solvents. The vapor provides a 
strong dissolving action on the material in 
the brush and keeps the material in the 
brush in a dissolved state. The closed con- 
tainer prevents the escape of the vapors; 
hence, the brushes are kept in readiness 
whether they have been used in paint, 
varnish, enamel, lacquer, or shellac. 

This vapor method has the following 
advantages: 

1. It does not injure bristle or setting. 

2. It does not allow brush to dry out. 

3. It prevents the accumulation of 
hardened paint in the heel of the brush. 

4. It reclaims brushes perfectly no 
matter how hard they were. 

It has one drawback, and that is that it 
also softens the paint on the handle of the 
brush so that it has to be scraped off. This 
is done very easily, however. 

The vapor method is easy to use. It is 
inexpensive and the brushes last until they 
are worn out. 


SAMPLE OPERATION SHEET FOR 
THE PRINT SHOP 


NORMAN CROUCH 


Printing Instructor 
Maine Township High School 
Des Plaines-Park Ridge, Ill. 


Directions to Follow When Changing Lino- 
type Ejector Blade on Model 5: 

. Push the clutch into safety position. 
Open the vise. 
Back the machin 
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the operator’s chair, 
catch on the ejector blade. 
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ight measurement. 
18. Reset assembler stick to right feasure- 
ment. 4 
19. Secure instructor’s O.K. 
_ 20. Assemble a line in the stick and send it 


in. 
21. Keep the hand on the clutch until the 
line is entirely cast, and out in the galley. 
22. Caution: If ing sounds out of 
tune, or something happens, push in the clutch, 
and call the instructor. 


MULTIPLE-RESPONSE TEST FOR 
STUDENTS OF DRAFTING 
C. H. SCHUBERT 
‘ Technical High School 
Milwaukee, Wis. 


Directions: Each of the following state- 
ments can be answered correctly by one and 
only one of the statements given below. Under- 
line the letter before the statement which 
you think stands for the correct one. Do not 


guess. | 

Example: Studs are used to fasten cylinder 
heads because: (a) Cylinder heads are re- 
moved frequently; (b) Cylinder heads are 
— patige y Seine Bg It prevents the gasket 
rom : 

1. Mechanical drawing is used to describe 
clearly and accurately: (a) The shape and 
size of an object; (6) The scene drawn by an 
ar.ist; (c) The skills and knowledge of a 
draftsman. 

2. Mechanical drawing must be understood 
by: (@) Technical men; (6) Railroad engi- 


Stati oc 
rg on: aed nat of: (a) ma- 


sonite; (b) oak; (c) softwood. — 

4. A drawing board is cleated to: (a) raise, 
it above the surface of the drawing table; (0) 
prevent it from warping; (c) prevent the in- 


16. The sum of the angles of a 45-degree 
triangle is: (a) 90 degrees; (6) 135 degrees; 


7. The sum of the -angles of a 30-60 de- 
gree triangle is: (a) 180 degrees; (b) 135 
degrees; (c) 90 degrees. 

18. The left vertical edge of either triangle 
is used to draw: (a) slant lines; () hori- 
zontal lines; (c) vertical lines. 

19. The 45-degree triangle is used to draw: 
(s) a pentagon; (b) an octagon; (c) a 


20. The 30-60 degree triangle is used to 
draw: (@) a pentagon; (b) an octagon; (c) a 
21. A 45-degree triangle is used to divide 
a 6 (a) 12 equal parts; (b) 10 equal 
; (c) 8 equal parts. 
re. A 30-60 degree triangle is used to divide 
a a (a) 12 equal parts; (5) 10 equal 
parts; -(c) 8 equal parts. : 
23. The 45-degree triangle is: (a) an equi- 
lateral triangle; (b) an isosceles triangle; (c) 
a scalene triangle. 

24. The 30-60 e is: (a) an 
equilateral triangle; (5) an isosceles triangle; 
(c) a right-angled triangle. : 

25. By combining the 30-60 degree triangle 
with the 45-degree triangle, it is possible to 
draw an angle of: (a) 10 degrees; (5) 15 
degrees; (c) 45 degrees. ; 

26. An acute angle is an angle having: (a) 
less than 90 degrees; (b) just 90 degrees; 
(c) more than 90 degrees. 

27. An obtuse angle is an angle having: (a) 
less than 90 degrees; (b) just 90 degrees; 
An 


than 90 degrees. 

8. equilateral triangle is a triangle 
having: (a) three equal angles; (b) two equal 
triangle hav- 
5b) two equal 


E 
J 


and drawing circles; (c) locating the centers 
of circles. . 

31. An erasing shield is used: (a) when 
erasing just pencil lines; (6) when erasing 
just ink lines; (c) to protect lines adjacent 
to the area to be erased. 


32. The drawing paper is fastened to the 


“board by using: (a) carpet tacks; (6) gimp 


tacks; (c) thumb tacks. 

33. Some draftsmen prefer to fasten the 
drawing paper to the board by the use of: 
NV fee wt bowing (5) scotch drafting tape; 
c) mending tape. 


34. The drawing pencil chosen by a drafts- 
man should be: (a) hard enough to groove 
the paper; (b) soft enough to blur or smudge 


“the drawing; (c) hard enough not to groove 


the paper and soft enough not to blur or 
smudge the drawing. 

35. The proper drawing pencil to use for 
freehand technical sketches is a: (a) 2B 
pencil; (6) HB pencil; (c) 2H pencil. 

36. The proper drawing pencil to use for 
mechanical drawing is a: (a) 2H pencil; (5) 
4H pencil; (c) 6H pencil. 

37. The identification numeral and letter 
4H on a drawing pencil indicates whether the 
lead in the pencil is: (a) soft; (6) medium; 
(c) hard. 

38. Drawing pencils are hexagonal in shape: 
(a@) because it gives the pencil a better ap- 
pearance; (6) to prevent the pencil from 
rolling off the table; (c) as it is easier to make 
pencils hexagonal than to make pencils round. 

39. Always sharpen the unlettered end of 
a drawing pencil because: (a) that end is 
easier to sharpen; (b) the grade mark of the 
pencil is preserved which makes it easier to 
identify the pencil; (c) the lead in the pencil 
is of a better quality at that end. 

40. The long conical point is preferred by 
draftsmen: (a) to lay off measurements ac- 
curately on the drawing; (b) because it can 
be made more easily than any other; (c) as 


this point wears longer under continual use 


than any other. 

41. The long chisel point is preferred by 
some draftsmen: (a) as an ideal point for all 
straight line work; (6) as an ideal point for 
all lettering; (c) as an ideal point for free- 
hand sketching. 

42. A good draftsman always keeps his 
pencils well sharpened because: (a) he can 
make straighter lines with a well sharpened 
point; (5) a well sharpened point looks bet- 
ter; (c) he can do better and more accurate 
drawing. 

43. A good draftsman: (a) never brushes 
or dusts off excess graphite from his pencil 
drawing; (6) always corrects a poor pencil 
drawing during the process of inking; (c) 
occasionally dusts off excess graphite from the 
pencil drawing to prevent smudging. 

44. A horizontal line is one that is: (a) 
parallel to the horizon; (b) perpendicular to 
the horizon; (c) at an angle to the horizon. 

45. Horizontal lines are ruled: (a) from 
left to right along the lower edge of the T 
square; (5) from left to right along the upper 
edge of the T square; (c) from right to left 
along the upper edge of the T square. 

46. Location points for horizontal lines are 
usually marked off along the: (a) upper edge 
of the drawing paper; (b) lower edge of the 
drawing paper; (c) left edge of the drawing 

r. 

47. A vertical line is one that is: (a) 
parallel to the horizon; (b) perpendicular to 
the horizon; (c) at an angle to the horizon. 

48. Vertical lines are drawn along the verti- 
cal edge of either triangle set against the: (a) 
upper edge of the T-square blade; (6) lower 
edge of the T-square blade; (c) inner edge 
of the T-square head. 

49. Vertical lines are drawn from: (a) left 
to right along the left edge of either triangle; 
(6) upward along the left edge of either 
triangle; (c) downward along the slant edge 
of either triangle. 

50. The location points for vertical lines 
are marked off along the: (a) left edge of the 
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drawing paper; (b) right edge of the drawing 
paper; (c) upper edge of the drawing paper. 

51. The irregular curve is used: (¢) for 
drawing curved lines; (b) to draw circles; (¢) 
to draw arcs. 

52. The scale commonly used as a measur- 
ing device in mechanical drawing is the: (a) 
civil engineers scale; (5) architects _ scale; 
(c) metric scale. 

53. The architects scale is divided into: 
(a)-decimals; (b) fractions; (¢) centimeters. 

54. As a general rule, machine parts are 
seldom drawn at a scale less than: (@) 1} in. 
equal to 1 ft., 0 in.; (6) 3 in. equal to 1 ft., 
“Om; (©) 6 in. equal to 1 ft., O in. 

55. When an object is too large to fit the 
drawing paper, it is drawn at: (a) a reduced 
scale; (b) double-scale; (c) half scale. 

56. When an object is very small and dif- 
ficult to dimension and draw to full scale, it 
is drawn at: (a) half scale; (b) double scale ; 
(c) an enlarged scale. 

57. A line 5% in. long drawn at a scale, of 
6 in. equals 1 ft., O in. will be: (a) 9 in. long 
when drawn at a scale of 12 in. equals;1 ft., 
0 in.; (6) 11 in. long when drawn at.a scale 
of 12 in. equals 1 ft., 0 in.; (¢) 13 in. long 
when drawn at a scale of 12 in. equals 1 it., 
O in. : 
58. A line that is 334 in. long is equivalent 
to: (a) 52 sixteenths; (b) 56 sixteenths; {c) 
00 sixteenths. 

59. The decimal equivalent of. the fraction 
1/16 equals: (a) .0625; (b) .125; (¢) .03125. 

60. The dimensions given on a drawing 
made to a scale of 6 in. equals 1 ft., 0m. are: 
(a) the same as the size of the object; (b) 
one half the size of the object; (c) double 
the size of the object. 

61. Accurate drawing depends greatly upon 
the correct use of the scale, hence: (a) all 
measurements are-taken directly off the scale 
with the dividets; (b) all measurements are 
taken directly off the scale with the compass; 
(c) the scale is placed on: the drawing with 
the edge of the scale parallel to the line on 
which the measurement is required and then 
the distance is pointed off. 

62. The most important part of a drawing 
as far as appearance is concerned is the: (a) 
lettering; (6) line work; (c) accuracy. 

63. The lettering used on mechanical draw- 
ing is the: (a) Old Roman lettering; (b) Free- 
hand Gothic lettering; (c) English 
lettering. ; 

64. Letters of the. alphabet. which are 
capitals are known as: (a) large letters; (b) 
big letters; (c) upper-case letters. 

65. Letters of the alphabet which are not 
capitals are known as: (a) small letters; (b) 
lower-case letters; (c) little letters. 

66: The ability to letter well can-be ac- 
quired through: (@) continued and diligent 
practice; (b) copying from lettering cards; 
(c) no practice whatsoever. 

67. A necessary aid to good lettering is: 
(a) guide lines drawn very lightly in pencil; 
(b) guide lines drawn very heavily in pencil; ~ 
(c) to omit all guide lines. 

68., All letters and numerals are : (a). 

ides; (6) freehand; 
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Esterbrook pen No, 968; (c) Gillott No. 303 
4 


or No. 404 p 
71. are made: (a) with a tri- 
angle; (b) freehand; (¢) with a scale. 
. The bar dividing the fraction is made: 
(a) parallel with the dimension; (5) at an 
angle with the dimension; (c) at right angles 
with the, dimension. 
73. The total height of the fraction is: (a) 
1-1/3 the height whole number; (5) 


1-1/2 the height 
1 2/3 the height of the whole number. 


8,8, 


paper; (5) assist in placing dimensions in a 


straight line; (c) improve the appearance of 


. 76. The border line is usually a: (a) heavy 
dark line; (6) medium line; (c) light line. 

77. The outliné of the object or the visible 
edges of te eee Se represented by a: 
‘23 heavy full line; “() medium full line; 
(c) light-full Jine: si 
78. The hidden. or invisible edges of an 
object are mted by a: (a) light dotted 
line;: (6) 2 m. dotted line; (c) heavy 
dotted line. . » 

79. The dotted line or invisible object line 
is. a:medium line composed of: (a) long and 
short dashes alternately spaced; (b) short 
dashes about % ‘inch long with spaces 1/16 


_ inch long; -(c) long-dashes with short spaces 


alternately spaced. . 

80. A straight line drawn from the center 
of a: circle to the: circumference of the circle 
is the; (a) radius; (6) diameter; (c) chord. 

81. A straight line passing through the 

center of a circle with both ends intersecting 
the circumference=is the: (a) radius; (6) 
segment; (c) diameter. 

$2. The dividers are used to: (.) draw 
circles of 1 in. or less in diameter; (b) trans- 
fer measurements and to divide a line into 
any number of equal parts; (c) draw circles 
of one inch-or e in diameter. 

83. The needle’ point of the compass is: 
(a) not to project beyond the lead point; 0} 
to project slightly beyond the lead point; 6) 
to be in line with or even with the lead point. 

84. The compass is used to draw. circles of: 
(a) 2 in. or more.in diameter; (5) 2 im. or 
less in diameter; (c) any. diameter. : 

85. The bow pencil is.used to draw circles 
having a radius of: (a) 1 in. or more; (}) 
1 in. or less; (c) any length. 

86. The bow pen is used to draw ink circles 
having:a diameter of: (a) any length; (6) 
2 in. or less; (c) 2in. or more. 


87. The ruling pen is, used to ink: (a) - 


letters and dimensions; (b) straight lines; 
88. Curved lines which cannot be drawn 


ith a drawn with a: (a) French 
gieve: cain compass; (c) freehand. 

~ $9. Dimension lines are made: (¢) medium 
in weight; (b) light full lines; (¢) thick full 
"90. In a circle there are: (@) 360 deg.; (6) 


wr: 


ere A Se) 0 OF: dca ss 2) 
: 91, A circle has: oo oe cae ees (b) 


are: (@) concentric circles; (6) eccentric 
cele; (See re eee 
other. 

94. In mechanical drawing when the ex- 
pression “3-in. circle” is.used, it means that 
the circle: (a) is 3 in. in ; (b) has a 
checemelsagn: af 8 Pas CH) se eno 
in. 


95. The circumference of a circle is the: 
(a) perimeter of the circle; (6) distance 


around the circle; (¢) distance across the 


four equal angles is called a: (a). triangle; 
(5) rectangle; (c) square. . 

98. It is considered good practice to give 
dimensions on: (a) extension lines; (6) di- 
mension lines; (c)- center lines. 

99. A hexagon has: (a) five equal sides; 
(b) six equal sides; (c) nine equal sides. 

100. The center line used in mechanical 
drawing is shown as: (a) a , fine, full 
line; (6) a dotted line; (c) a line having long 
and short dashes alternately spaced. 

ANSWERS TO MULTIPLE-RESPONSE EXERCISE 


l.a 18.c 35.6 52.6 6.a@ 86.6 
2¢@ 19.6 366 53.6 7.c 87.6 
3.¢-. 20 6 ST. 6 = Be AO. 88. 2 
4.6 21.c 38.6 S5:@ 72.a@ 89.5 
Soc. 22.8: 3.3 Boe Rie wes 
6b 23.6 40.@ 57.6 74.6 Y%1.e 
7¢€@. Mc S16: 58.0 78. ¢ 92. ¢ 
8b 25.6 42.c° 59.a@ %.a 93.4 
9c 2.a 43.¢c 6.a 77.a %.2@ 
10.¢ 27.c 44.a@ 61.c 78.b 95.6 
1.6 28.a@ 45.6 62.@ 79.5 %.a 
12.6 20.6 46.c 63.6 80.a O97. ¢ 
13.5 30.4 47.6 64,c 81,c 98.56 
14.c. 3l.c 48a 65.56 82.56 99.6 
15.a 32.c 49.b6- 66.a 83.6 100. c¢ 
16.c 33.6 SO0.c 67.a 84a 
17.a 34.c Si.a@ 68 6-: 85.56 
GENERAL PRINTING 
PROJECT TEST 


ISRAEL BENSMAN 
Central High School 
Sheboygan, Wis. : 

Most printing tests prepared by instructors 
are a compilation of questions based on units 
of instruction, such as composition, imposition, 
presswork, bindery, etc. The majority of the 
statements in the following test “have been 

on the things done and learned by the 


1s on learning units are incorporated into 
the test along with specific items on the proj- 
ect itself..The test items are organized under 

. The test can be given as a diag- 
nostic test upon the completion of each proj- 


So. 1,. Resinens Cord 
1. What six details should a layout show? 


WE css Greets cans aa 
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6 reertT 
™m sound motion picture projec* 


An INNOVATION in 16mm sound projector de- equipment field. As far ahead as its striking 
velopment .. . the new, sleek Victor “60” com- appearance are the new engineering refinements 
bines modern design and many new mechanical which provide simplicity of operation and peak 
improvements. It is truly the finest_teaching performance for classroom or for auditorium. 
tool in audio-visual education. 
As smart in appearance as today’s airplane lug- Learn about this teaching triumph by writing 


gage — with its light-weight, aluminum case today for booklet describing “The New Victor 
and matching s © — the Model “60” fur- 60” — a booklet of good counsel in making the 
ther affirms Victor leadership in the 16mm correct sound movie equipment selection. 





VICTOR 


ANIMATOGRAPH CORPORATION 


A DIVISION OF CURTISS-WRIGHT CORPORATION 
Home Office and Factory: Javenport, lowa 

New York © Chicago 

Distributors throughout the /orld 
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10. 


11. 


12. 
13. 


14. 


. The standard full size letterhead is 


. List the styles of type you used and state 


under which type classification each style 
of type is included. 
Line No. Style Used 


Classification 


NAN WN 


. In the following list there are various pro- 


cedures in advanced composition. They 
are not in proper sequence. In the spaces 
at the left put the correct numbers in 


» proper sequence, as you would do the job. 


( ) 1. take proof 


. place slug top and bottom 
mark copy for measures, sizes, faces 
. Space out, group related parts 
. set type lines 
. make several sketches 
. Measure for margins with folded 
card 
) 8. empty stick and place on galley 
) 9. analyze copy 
hat is the largest type ordinarily used 
on cards? 


Project No. 2. Letterhead 


NAN WN Ee 


onan ae 


. How many sheets of paper make up a 


ream? 


eeeeee 


 eeeree inches. 


. What substance is bond paper coated with 


to prepare the surface for writing pur- 
poses? 


ee 


. The highest grades of bond paper are 


made of 


ee 


. What kind of ink is preferred for an ordi- 


nary letterhead? yi. i...6 sek vices veiw cess 


. What is the preferred basic weight of 


bond? 


. Name several methods other than letter- 


press by which letterheads can be repro- 
duced. 


ee ee) 


ee 


. What is the preferred position of a water- 


mark on a letterhead? ........-..es0++- 
How many pieces 8% by 11 in. can be 
cut from reams of paper 17 by 22 
in.? Show figuring. 

What is the cost of sheets of 
17 by 22 bond, if priced at $4.50 a ream? 
Show figuring. 

Are watermarks used on many of the best 
bonds? Why? 

What is the cylindrical roll called that 
produces a watermark on bond paper in a 
papermaking machine? 
What three items of copy are essential for 
an effective letterhead? 


seeeee 


ee ee) 


Project No. 3. Statement 


. The size, in inches, of the standard state- 


ment form is 


ee | 
ee a 2 


ee ee es | 


. What kind of stock is most frequently 


used for invoices, billheads, and state- 
ments? 


ee | 


5. In determining the order of display, the 





7. The depth of the head of a statement 





n Semee ae 





es TB 


[rt 











TOP : REMOVED 











first points to consider are ...... SRE cer ; from the top edge of the sheet to the cut- 
ee , in the order named. off rule should rarely exceed ...... picas. 
6. The preferred division for separating head 8. What is meant by “bleed” rules? 
and body of statements is a ...... fae eso eee a ences oe 
rule. (Continued on page 23A) 
+ “it 
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DETAIL. SHOWING GROOVE 





FOR TONGUE & BUTTON 





HANDY TRAY @ TABLE 





*\O*«|Z LG. FL.HD. 
wodso SCREWS 


SECTION AA" 


16 — 
A 





BUTTON 





4-REQD. 











Handy tray and table submitted by Nathan Bogoch, Winnipeg, Man., Canada 
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“4 _ Modern vocational schools teach 


~ COLOR DYNAMICS* 


to their students! 





ANY TEACHERS of the voca- 
| tional and manual sciences are 
: er) y | now including Pittsburgh’s COLOR, 

ae Egat DYNAMICS in their courses. They 
recognize that greater knowledge and 
more widespread use of this new system 
of painting are making a great con- 
tribution to the improvement of pro- 
duction and the welfare of workers. 


Authorities on human behavior have 
established beyond dispute the fact that 
~ color has a marked influence upon the 
physical, mental and nervous systems 
of normal human beings. Shopmen in 
many plants are finding that color 
properly “engineered” on machines, 
walls, floors and ceilings oftheir plants 
actually produces more work per man- 
hour and more man-hours per man! 


By the use of focal and eye-rest colors, 
macs | a of the machine are 
separated from stationary parts and 
the materials being fabricated. The 
worker is able to see his job better. 
Eye fatigue, so often the cause of 
lowered efficiency, is lessened. Morale- 
building colors improve the worker’s 
mental attitude toward his job. Safety 
colors warn him of danger areas and 
reduce accident hazards. 


@ If you want your students to be equipped thoroughly for their bit Bch on <. os. b 
future tasks, begin teaching COLOR DYNAMICS as part of Poched with woatal information 
your regular school course. You can demonstrate its benefits pre ap nigel grat 
in your own manual! training classes by painting machines, Pittsburgh Plate Glass Com- 


ons Paint Division, . IV-3, 
walls, floors and ceilings of your classrooms. ts. he Dept 


) PITTSBURGH PAINTS 


PITTSBURGH PLATE GLASS COMPANY, PITTSBURGH, PA. 
PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 
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TUROGUGISE LINES REPRODUCE SHARPLY 


Take a good look at any black-and-white print (or blueprint) made direct 
i} from a TURQUOISE pencil tracing, and believe your own eyes. 
EVERY DETAIL IS DISTINCT, for the *Electronic graphite is refined down to 


i particle sizes of 1/25,000” to deposit knife-edge lines of extreme opacity! : 1 0 ¢ 
| EVERY LINE IS UNIFORM, because each degree of TURQUOISE is made 4 a — 
from its own separate formula of graphite and clay. Wax is added for ; quantities 


smoothness alone... never to change the grading. 


Fe 4 | 
Py ZY ~ Ss A gy 
THE POINT IS STRONGER, because Eagle’s pat- | 


ented super bonding process welds lead to (SUPER BONDED) 


wood for extra resistance to breakage. 

THE LEAD IS SMOOTHER, for TURQUOISE leads ys 

are steeped in rare waxes until every particle be 
of graphite glides on its own film of lubricant. 


Then try a TURQUOISE at your drafting 
board, and believe your own band. 





For a Free Sample, just write to Emest Egle, DRAWING PENCILS AND LEADS 
naming this magazine, your pencil dealer, and the : 
degree you wish to try.. EAGLE PENCIL COMPANY, 703 &. 13th St., New York 9, N. Y. ! 


*Reg. U S. Pat. Of. EAGLE PENCIL COMPANY OF CANADA, LTD., TORONTO 












" ig thick and sticky? ............ is 
. Where may the name and address of the 


No. 12013-D American Standard School “7 Cabiciet 


Socrything jn for your 
School Printing Department 


ATE is prepared to assist school execu- 
tives in planning complete new graphic 
arts departments or in modernizing ex- 
dat of type 3 aid te cate cards? isting departments. This service is free. 
Write for details on your school letter- 
head, stating number of students to be 


fii 


accommodated. 


Also available are these free publications: 
GRAPHIC ARTS... The. Foundation of a Liberal ©, 
~ Education’ 
. 3% FACTS about the PRINTING INDU STRY FOR 


business and professional arth? SchoOis with Guidance Addendum- 


. Are colored inks in ne taste Se deimoa ai LOOKS... PLUS (How type is made-at’ATP) 
cards _ ree 


GENERAL SHOP SPECIFICATIONS h 


* DEA FILE (Reproductions of school printing 
projects) 

a : SPECIFICATION FOLDERS for Junior High, Senior 

. Why should menus be printed on light High, Vocational Schools and Teachers 
ee type? Colleges 


importan i 10x15 New Series C & P Platen Press 
3, What is a French fold? : é 
. How is type for menus usually set? American Type Founders (one) 


” mix dishes aes een “ - : Department of Education 
. What should be done to give a Pass 200 Elmora Avenue, Elizabeth B, New Jersey 
contour to a menu? sy ; 





. What are the preferred colors? 


7. Professional musical programs are usually a) b) c) 
_ printed in-the form of a page folder. . Extremely formal announcements are 
No. 8. Announcement . igang rap 
‘business announ caps or lower case.) Which one? 
peneeis be mom . Should decorative border designs. be used 


. side. : 
, Wii are the fout purposes foe Which poo- igni ual on announcements? 


 eeckeeteses 
See Way eabednehckdincce 2 Bo Sealine iiaielits es bonkness Project No. 9. Ticket 
3 announcements? . What is the preferred weight of ticket 
3. If an announcement is in the form of a bristol? 
four-page folder, it should be printed on - 2. What is a ply? 
ae <4 . How did Bristol board get its name? 


sal porns pes 
aaa for correct ; 
igen . Does the UsS. government keep a record 


oe tee lone y Sceianiaas tor aw: ’ 2 of tickets printed for events where an ad- 
MRE piv aces > * mission is .charged?. If so, why? 
‘what kind of paper are simple pro- ba 
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The Safest and Finest School Lathe 


SHELDON 


TRB-U-S56 Precision Lathe 


Safest because headstock, motor and drive 








are fully enclosed; safest because all speed shifts are 


made with levers. 


Finest because i it will work to the very closest tolerances 


—has “Zero Precision” 





& ® tapered roller 


spindle bearings (.... very finest obtainable) and accu- 


racy features and workmanship found only in much 


costlier and heavier equipment. 


Finest because it has the capacity—11%" 
swing, 1" collet capacity, 56" bed; because 
speed ranges (8 spindle speeds, 35 to 
1350 r.p.m.) to teach modern machining 
methods on modern metals with mod- 


ern cutting materials. Finest for school 
because it comes on steel cabinet base 
with 5 individually locking drawers—tor 
aprons, micrometers and individual stu- 
dents work. Write for free TRB Circular: 


SHELDON MACHINE CO. Inc. 


Manufacturers of Sheldon Pree ieee Lathes © Millin, 
* CHICAGO 41, *LLINOIS, Us he 


4258 N. KNOX AVENUE 


@ Machines * Shai 


















5 _— several = of tickets. 


Tee ee 


at elie oe 


eoeeseeee GJ ceeeeenee VJ seeeeewese 


. Type selected for a ticket should be clean- 


cut and ...... to read. 


2 ae most prominent line on a ticket would 


ee ee ee 


Project No. 10. Envelope Corner 


| Wank is Sa bss es ee 


velope corner card? 


. On what type of press are most envelopes 


DEMONS ni ss Sok wvdnae 
What is a press drawsheet? ............. 


. What is meant by press make-ready? 


ee ee 


ee eee nee 


7. ot 2 Se See ee oe os 
the press while being printed? .......... 
8. Hound sa aumlope aaded a 16 be 
ee ee ee eet ae 
20 


9 ok ek cee oF A em in 
and typography. 

10. ce es tk earee- 
lopes are packed in boxes of ...... each. 

gy cde gai Check or Blank 
. Should the weight of rule match the 
EE ee re 
orm? ....... 


2. A check, to which is attached a receipt 
establishing the facts and records of a 
business transaction, is called a . 


check. 
3. Are there standard sizes for checks? 


4. 


5. 


Ane w 


Pe. St. 


Any good of bond be 
wed for check, but many tae pee 


See eeee 
eee vee 
ee ewr eee tenes 


eer eee 


eeteeeeece 


eereee 
eeeewne GAME ceeeee 


make bi 
- Why is it not advisable to use a trans- 


SPP OP eee eee eee eee eee eee ete ese 
eeeeee 
eereee 

eee ee 


Sete weeeseeee 


Project No. 14. Shipping Tag 
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ALUMINGM—ITS STORY 
Written in nontechnical style 
for Junior High School 
students. Tells how aluminum 


is made, its history and 
45 pages, illustrated. eat 





A Kegey.| ALUMINUM 7 


FINISHES FOR ALUMINUM 
1946; 59 pages; 55 Mustrations 
A handbook which discusses 
the many kinds of finishes that 
can be applied to aluminum b 
mechanical, organic, endieal, 

mical, and electro- 
plating methods. 


WELDING AND BRAZING ALCOA ALUMINUM 
1945; 109 pages; 43 Mustrations 
Complete information on torch, 
are, resistance welding, and 
brazing of aluminum. Six full- 
color Sicstentisien of welding 
flame adjustments. 


CASTING ALCOA ALLOYS 

1947; 94 pages; 22 Mustrations 
General foundry principles, in- 
cluding melting, molding, and 
finishing. A complete descrip- 
tion of the various aluminum 
casting alloys is listed in con- 
venient form. 


WELDING AND BRAZING CHART 

1034 x 1334 inches 

Contains helpful information 

for welding and brazing alumi- 

num, including flame 

adjustments for Som hy-- 
drogen and oxyacetylene. Well 

illustrated ond printed in full 

color, both sides. 


M ine and Aluminum Com of America. 
ae rg additional material, ae for general 
ba d information on aluminum. All teach- 
ing aids described on this page sent free to indus- 
trial arts teachers. Write ALUMINUM COMPANY OF 
America, 1773 Gulf Building, Pittsburgh 19, Pa. 





AM OUTLINE OF ALUMINUM CHART OM CHEMISTRY AND 





’ General information on the history, MISTORY OF ALOMINGM 
istry, ion, and ica- pene anegetn teeny of Ganin um 
tions of i Sui! for from mine to meta Graphically 
teachers and Senior High School ill d with photographs, dia- 
students. 64 pages, illustrated. grams, drawi and raw mate- 
: rial samples. 17% x 27% inches. 


aie 
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you'll understand why”— 











“Why” is a pretty important word to this boy — and to thousands of 
others just like him in school shops and laboratories all over the country. 
Busy absorbing every bit of technical knowledge within reach, they 
just naturally look to you for answers to all their countless “whys”. 

You sincerely hope they reach the top in their chosen fields. Because 
that’s when they’ll better understand why you needed the finest in 
laboratory panel equipment to teach them. 





— 
‘ 


; 






For over 20 years, Standard Electric Time has furnished schools and col- 
} leges with control and distribution panels custom-made to fit individual 
needs and budgets. When you consider new equipment for your electrical 
shop or laboratory, write first to Standard and ask to have a field engineer 
go over your plans with you. He’ll study your specific requirements and 
recommend equipment best suited to them. 


When writing, please mention this publication. 


ta-t 


dass Stontlard Flectric lime Co. 


SPRINGFIELD 2 S@QU0M massacnusetTtTs 





(Continued from page 24A) 3 
7. The most convenient method of attaching 
a cover to a booklet is*;...... represen oes 


8. The shape of the product will often: sug- 
gest the ............ of the booklet. 


> Exdeel aalhoemie caeeaalie’ tor 
display in store windows is called a 


eeeeee eee eeee 


2.: Stok i viesucas rule is used to cut slits or 
various designs out of paper stock. 
& caeceue is the process of 


4. Sans serif means type ........... serifs. 
S. inveeu ink is used for printing on bristols. 


6. The process of arranging type matter on 
Sa a oe for printing 


eater eens eee 


2. TMB acu sk pens is the most important 


"the parts of a title page. 
4. When type is set t00 wide for the page, 
it is said to lack ............ 


eee eeeeeeee 


6. A descriptive line under an ilustration i 
i Kahane te ct hs tab ah 5 ol ated « 


eereereweewee 


ea matter is type set and ready 
for use. 
Gackt kes ee 
. en lines. 4 
A ey ere teh means putting impression 
SR Ree see is a page number. 
KEY 


. Sequence: Lg dog Pig 

* atinaay Seed hep 39 ie Baas tee onaionaily 
usiness 

pone Bye ahi Boge os 


Project No. 2. Letterhead 
. 500 


- 8% by 11 in. 

sizing 

. Tags 

- good quality of stiff bond ink 

. 20-pound basic weight 

- copperplate engraving, lithography, offset, 

thermography 

ae by 22 " 
atermark is centered Tight side on each 

letterhead sa? 

10 & 11. (change numbers on each student's work 


12. Yes —as gn assurance of quality; the com- 


13. “dandy roll” 
14. a) Copy should be brief as possible 
5) Illustrations should be used only if they 
contribute ‘to the appearance 
c) alternative answers: 
a) name of firm or individual 


i 
o i 
i 
= | 
- § 
: 
? 


Pe NONsone 


. Project No. 3. Statement 


. hairline (answers may vary in different shops) 
. one oat or 134 point (answers may vary in 


COND & wn 
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ea A 
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Scene from “‘Ancient World Inheritance” 
— Coronet Instructional Films, Inc. 


SOUND FILMS play vital role 
in teaching the “One-World” concept 


Sound films bring the world into the 
classroom. 


They create keen interest and clear 
understanding in the study of history, 
geography, and social subjects. 
Through sound films pupils see and 
hear the peoples of other lands . . . 
absorb the cultures and customs of 
ancient and modern civilizations . . . 
learn the importance of mutual under- 


_ standing in establishing a lasting peace 


—the true “One-World” concept. 


RCA’s 16mm Sound Film Projector 
shows educational films with profes- 


RADIO CORPORATION of AMERICA 


EDUCATIONAL DEPARTMENT, 


sional standards of picture definition. 
Its silvered pyrex reflector and 
“coated” lens provide a maximum 
of screen illumination. The sound 
system of the RCA Projector is engi- 
neered to reproduce sound which has 
allthe fidelity ofthe original recording. 


Simple to operate the RCA Sound 
Film Projector assures the very best 
presentation of all 16mm educational 
sound films. 


For complete details address Edu- 
cational Department, Radio Corpo- 
tation of America, Camden, N. J. 





CAMDEN, H.J. 
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DIXON’S 
TYPHONITE 


OBLIQUE LINES 


Three problems, (only two shown here) in addition 
to the two offered in February, complete this group. 
Let your students work out the correct orthographic 


solutions. - 


To match the practicality of this course, equip your 
class with the most practical of drawing tools — 
TYPHONITE ELDORADO pencils with easy leads 
that neither feather nor crumble. Eldorado’s uniform- 
ity in degree of hardness assures technique of line, 
which marks the good drawing. 


ELDORADO 






The original drawn with Eldorado 2H and 3H. 


SOLUTION: We'll be glad to send free Eldoradostats 
of these problems and solutions from which you can 
make blueprints for classroom distribution. Get 
your name on our mailing list by writing to the 

















address below. 


SCHOOL BUREAU, PENCIL SALES DEPT., 128-33, JOSEPH DIXON CRUCIBLE CO., JERSEY CITY 3, N. J. 
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. white-wove, vellum-finish 
. @) white 5b) cream c) 


(Continued from page 26A) 


. 10 to 18 point 
. they may 
. ancient Egyptians 
. use to which they are put 
. because they are carried in pockets 
. No, leave Mr. off 
No 


. add a little blue ink 


Project No. 6. Menu 
because menus are read in a subdued light 


. capitalize 
. a sheet folded from top to bottom, then side 


to side 


. wide margins, type in lower case, uniform 


spacing 


. no 
. long and important items should be centered; 


two or three short items of the same course 
may be grouped to fill a line 


. (See No. 4) Others may be: type used should 


be easy to read; liberal use of white space 
between lines. 


Project No. 7, Program 


. capital; right F 
. a) musical b) dance c) athletic d) graduation 


others: church, commencement, étc. 
the name of the selection, and the composer 


. no, only open-period leaders are permissable 
. eggshell or lightweight cover stocks 
. ends should be tied at the bottom and a loop 


_ tied at the top of the program 
our 

Project No. 8. Announcement 
yes 
yes 


first 
. a) formation of a business 06) addition of a 


new representative 
others: receipt of a new line of products 


are best 
buff d) French 





eg nd 


— 


gray; others: pale blue, neutral gray, old rose 


all caps 
no 
Project No. 9. Ticket 

. 3 ply 

. sevetal layers of paper pasted together 
named after a cardboard first made in Bristol, 
England 

yes, required by the Collector of Internal 
Revenue > 

social, lecture, play, concert, dance, dinner, 
contests, etc. 

easy 

. name of the event 


No. 10. Envelope Corner 


Pro:ect 
. No. 6% 2nd No. 10 


2. to aid return of the letter by post office in 


_ 


| 


0 Ro 


SOMA Hn pPw 


PTA Se 30 ee 


case of no 

platen 

the top sheet of the tympan of a press 
preparing impression before printing 
it’s faster 

grippers 

lighter 

letterhead 

500 : 
Project No. 11. Check or Receipt Blank 


yes 
voucher 
no 


safety 
round-hole 


yes ' 
Project No. 12. Advertisement 
difficult to read 
copy ’ 
enclose the‘ad; draw attention to it 


pho 
black and white drawings 


sketch 
. (change rates for each student) 
adman 


we Spe 


get al a 


9. 12 picas 


Project No. 13. Color Chart 
red, blue, yellow 
. yellow and blue; red and blue; red and 


yellow 
3. the colored stock will show through; an 
come cover ink should be used on- colored 


. darker color is heer to the lighter base 
ct ace b) vehicle 


Project No. 14. Shipping Tag 
2 fae manila, jute, sulphite, rope, or cloth 
stock 
. the eyelets should be kept to the right 
. name and address of the sender printed 
above; those of the addressee at the bottom 


. eight 
. tend to hog off easily 
. manila - jute; others: red, green, yellow, 
blue, white 
. constant danger of damaging the form by 
slight misregisters in feeding 
Project No. 15. Notebook Cover 
above 


scoring f 
oxidation; absorption (sometimes a combina- 
tion of the two) . 


t; bulk 
7 a es gg a gee Pe 


a) pleasing appearance ey 2 ores Sail gpod 
to the touch c) it should fit 

ita other alternatives that prove vjusttaable) 

. wirestitching 


shape 
No, 16. 
cutting 
Blind 
without _ 


an ne 


wn 


a AuS 


on 
. 


(Continued on page 30A) 
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_ PLASTIC CRAFT 


By E. S. DeWick and J. H. Cooper 


Written by teachers who introduced plastics work in the schools of New Jersey, this book presents the 
first complete, class-tested guide to shop and handcraft work in a highly rewarding medium. It includes 
all the necessary information about the various kinds of plastics suitable for school shop work—their char- 
acteristics, methods by which they may be worked, and where they may be obtained. It gives clear, 
illustrated directions for each operation and tool used in working plastics. New processes such as dip-dyeing 
and invisible cementing are included. It then gives step-by-step illustrated directions for making scores of 
plastic objects. These projects are suited to widely varying abilities and levels of skill, and include work for 
all types of shop—metal, wood and general. In addition, there is considerable work for students of fine 
art. The basic principles of good design are taught, and examples are given of the many possibilities 
for the use of fine art techniques on plastics. $5.00 


AIRCRAFT 


MECHANIC 
SERIES 


By R. H. Drake 


ments, preparing 

Aircraft Engine Maintenance and 
Service, preparing 

Aircraft Maintenance and Serv- 











Check list of recent texts 
and references 


Drafting—By H. H. Katz, 386 
pp. 8%x11¥% 452 illus. $5.00 


Simplified Punch and Diemaking—By 
James Walker and C. C. Taylor, 235 pp. 
254 illus. $5.00 


Practical Marine Electricity—By S. N. 
LeCount and H, S. Dusenbery, 258 pp. 
146 illus. $3.50 


America’s Fabrics—By Zelma Bendure and 
Gladys Pfeiffer, 688 pp. 778 illus., incl. 
12 4-color process plates. $10.00 


Flight Testing: Conventional and Jet-Pro- 
pelled Airplanes, By Benson Hemlin, 147 
pp. $%x1l% 154 illus. $5.00 


The Electronic Engineering Master In- 
dex, 1935-1945—By Frank Petraglia, 
209 pp. $6.00 


of Radio for Operators—B,y 
Ralph Atherton, 344 pp. 470 illus. $3.75 


to Practical Radio—By D. 
J. Tucker, 322 pp. 160 illus. $3.00 


An Introduction to Navigation and 
_ Navtical Astronomy—By W. G. Shute, 

W. W. Shirk, G. F. Porter and C. Hem- 
- emway, 457 pp. 205 illus. $4.50 


The Crafstman res to Teach—By 
D. F. Jackey and M. L. Barlow, 184 pp. 
$2.00 








MACHINE 
SHOP 
OPERATIONS 


By Lewis E. King 


Lathe Operations, published, $1.75 
Milling Machine Operations, pub- 
lished, $1.75 
Shaper Operations, Spring, 1947 
Bench Operations, prepering 
Grinder Operations, preparing 
These books provide all the technical in- 


formation that must be known to perform 
skillfully each operation done on the various 
machine tools. In each there is preliminary 
instruction on the whole machine and its 
parts and attachments. The various oper- 
ations performed on the machine are then 
taken up in turn, with many clear drawings 
and photographs of the progressive steps in 
each. All the necessary technical data are 
given for each operation. When mathematics 
is required, examples are given to show each 
step in the calculations. The books can be 
studied either before or at the same time 
as work is started in the shop and are suited 
to teaching either on the production or the 
project plan. 


Copies to be examined for use as class texts will be sent on request. 
Send for our 1947 complete catalogue of technical books. 
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or profitable spare time occupation. 


considered. 


SPECIAL GASTO KIT *3,22 


Start easily, quickly, with our special new experimental Casto- 
Kit, only $3.35 postpaid. Contains everything to make useful 
objects very first day. Includes one Ib. Liquid CASTOLITE, one 
bottle hardener, buffing compound, dropper for measuring, 
abrasive sheets, vial, flowers for embedding and Instruction 
Manual showing simple step-by-step method. Order larger 
quantities later at special rates. Send check or purchase order 
today. The CASTOLITE COMPANY, Dept. C-10, Box 211, 
Kenilworth, Hl. Inquiries from well rated Dealers will be 


AN ADVENTURE IN MOLDING MAGIC 


CASTOLITE, an amazing new liquid casting plastic, opens a 

_ fascinating new field of crafts for creative-minded students. d = 
instructors find it ideal and interesting for class projects! Pours 
without heat or pressure and sets at tow temperature. Use 
ordinary jars, glasses, tubes as molds. Students have fun em- 
bedding natural flowers, butterflies, coins, photos aiid they de- 
light in making beautiful crystal clear objects—book ends, candle 
holders, lamp bases. May be sawed, drilled or carved for ex- 
quisite effects. Easy to use—thrilling results! Makes a fine hobby 
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5. Stiff job or bond 
6. make-up 

Project No. 17. Booklet 
1. three or four 7. widow 
2. title line 8. Live 
3. cutoff 9. Solid 
4, shape © 10. Overlay 
5. dummy 11. folio 
6. caption 


Directions: If a statement in the following 
. group is false, place an F in the space pro- 


vided; if the statement is true, place a T in 
the space. 


5. A méchanical 


1. Sestenlea drawing is a graphic lan- 


Vs Mechanical drawing is the universal 
‘language of industry. 
3. A mechanical drawing is more mean- 
_ingful in industry than a picture of 
the object. 
4. It is worth while to make a freehand 
drawing on notebook paper before 


making a mechanical drawing. 
- indicates the 
Seo 


7, Freehand drawings should be reason- 
ably accurate. 


() 
O 
() 
() 


() 
() 


() 
() 
() 


() 


wwe ww 


() 
() 
() 


() 
() 


() 
() 


() 


eH 


() 


§} 
) 
() 
() 
() 
() 
() 
() 


3) 


() 


8. In industry ideas are first 
in freehand ine eee te be 
ore to drawings. 

oS Seales eat tevdial grades of 


10, A 3H pencil is harder than a SH 


pencil. 
11, An ordinary No. 2 pencil is often 
o- med ‘yaen 3-s0ft giana ws nected. 
wing pencil properly be 
at cities toed: . 
13, Numbers and letters are used to 


the grade of a drawing 
pencil. 
14. A draftsman uses two types of pencil 


sharpeners. 

15. Center lines and dimension lines may 
properly be drawn with a 2H pencil. 

16. A draftsman’s sharpener cuts 
away the wood and sharpens the lead 
in a pencil. 

17. Horizontal and vertical guide lines 
for lettering are not necessary after 
we finish our letter plate. 

18. Good lettering improves an otherwise 
poor drawing. 

19, Vertical ‘Tettoting is easier to read 
than slant lettering. 

20. A 2H pencil is good for lettering. 

21. All our lettering is done in capitals. 

22. Lettering should be done tok 

23. Guide lines should be erased from 
the drawing. 

24. It is good practice to letter on note- 
book paper to obtain the correct 
spacing of the words and letters. 

25. Letter spacing is easier than word 


de 


spacing. 
26. All letters are as wide as they are 


27. The height of a fraction is twice that 
of a whole number. 

28. Lettering requires constant practice. 

29. Vertical lettering is more difficult to 
do than slant lettering. 

30. Hidden lines are made up of short 
and long dashes. 

31. Guide lines are medium in weight. 

32. Arrowheads should be streamlined. 

33. Projection lines are made up of short 
light dashes. 

34. Extension lines have arrowheads on 
each end. 

35. A pencil that is rotated occasionally 
remains ‘sharp longer. 

36. All long lines in mechanical drawing 
are made with instruments. 

37. A ruler is the same as a scale. 

38. The crossbar in a fraction ome be 


39. Extension lines should touch the 
view. 

40. Parallel lines never meet. 

41. Dimension lines should be drawn at 
right angles to the line being dimen- 
sioned. 

42. Center lines are itd drawn before 
circles. 
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SPECIFICATIONS: 






“CAPACITY — Depth of cut using a 12” x 








al 


cil, 


New Improved Darra-James 12” 
Lt: ARBOR SAW 








Can ship from stock immediately; no 
Sere ee -anertetens Sx Semen 


ek aca: of the finest gray iron. 
Main table is 20” wide, 27” long. Table 
size with extension 42”x 32”. Extra 
-deep (%” x %”) accurately milled mitre 
gauge slots (one on each side of blade) 
prevents mitre gauge guide-bar from 
being forced out of slot. 
TUTING AND ELEVATING UNIT —Con- 
trolled by positive nut and screw’ 
arrangement. This mechanism is of 
‘heavy gray iron construction carried by 
strong, long wearing, high grade nickel 
iron guides. 


%" bore blade 4”. 
HEIGHT — Table to floor 34”; Weight 430 
Ibs. 








20” x5” for front or rear of main 


MOTOR MOUNT — Equipped with stand- table. 
ard motor mount. ARBOR —%” arbor equipped with two 

RIP FENCE — Aluminum self-aligning with heavy duty New Departure lifetime 
lock on front and rear to prevent fence grease packed and sealed ball bear- 
from creeping. ings. No further lubrication needed. 

EXTENSIONS — Three aluminum extension MITRE GAUGE — Self-indexing, accurately 
tables to relieve excessive weight on machined head made of gray iron is 
sides of main table (one) 15” x32”, mounted on extra long, accurately ma- 
(one) 7” x32” for sides and (one) chined guide-bar. 








SUPPLIERS TO VOCATIONAL TRAINING SCHOOLS 


















BRODHEAD-GARRETT 





A quick accurate sander that performs faster, more 
accurately and lasts longer than portable belt-type units. 
a ee ee ee 


+ Aaminom di delet 45° ges gi 
accurate angles. 


1 Mitre qeege greduated through 120°. 
* Stub shaft on. right for connecting grinding 


ee IMMEDIATE DELIVERY 


SPECIFICATIONS 


“ Width of Drom, 9; Diameter of Drum, 334”. $4 goo for Quick Action 
ee: phone Diamond 0248 


* Weight 25 Ibs. | 
4560 E. 71st Street Cleveland 5, Ohio 
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Simonds Abrasive Grinding Wheels are modern industrial tools 
and, like all good tools, deserve careful handling. The tap test 


is a quick, easy way of determining whether essential care is 
being maintained, for the clear answering note instantly tells 
you the wheel is free from cracks. 


Keeping your school equipped with tools paced to modern in- 
dustrial needs is a big aid to successful teaching. From the com- 
plete Simonds Abrasive line you can select industrially proven 
products priced to fit your school budget . . 
mounted wheels and points, segments, grains, bricks and sticks 
... products many of your students will use later in industry. 
Simonds Abrasive Data.Book contains information you need to 


- grinding wheels, 


guide your selection. Send for your copy today. 


SIMONDS 


Sive ce 


ABRA 


— 





SIMONDS ABRASIVE COMPANY, TACONY & FRALEY STREETS, PHILADELPHIA 37, PA. 
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49. 
50. 


51. 
52. 


54. 


(Continued from page 30A) 


( ) 48. The top edge of the drawing paper 


is placed parallel to the lower edge 
of the T square when placing it on 
the board. 

Scotch tape should be used only once. 
As a rule the drawing. paper should 
be near the top and left edge of the 
drawing board. 

Drawing paper is cut perfectly square. 
Once a drawing is s the same 


T square must be used until the 


drawing is 


. The placement of the views on the 


paper should be computed before 
starting to draw. 


A scale is often used to draw straight 


lines to correct length. 


( ) 55. The bottom edgé of a T square is 


never used to draw horizontal lines. 


() 56. The head of a T square is alway 
used on 


the left edge of the board if 
one is right handed. 


() 57. It is permissible to use a T square as 
a straightedge 


() 


non 
— 


58. A line which is perpendicalsr to an- 
a 


() 
() 
() 
() 
() 
() 
() 
() 


() 
() 


() 


() 
() 


() 
() 
() 
() 
() 
() 


ey 


() 
() 


() 
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() 
() 
€) 
() 
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64. 


65. 
‘The drawing surface of a 


66. 


67. 
68. 
69. 
70. 
71. 


72. 
73. 


74. 


75. 
76. 


Y 


77. 
78. 
79. 
80. 
81, 
82. 


(.) 63. When the head of = T° square is 


the of the - 
Per Has 


Dumps dos not usally damage 
Fh eey teal Bied cite ead to be 


drawing 
oo on ce aa) 
Only one true is required on a 
drawing board. 
Drawing boards are made of. white 
pine or basswood. 
The top surface of a drawing board 


if 


_is a plane. 


The top view is always placed above 
the front view. 

Sometimes the side view is placed 
under the front view if there is not 
enough room on the side. 
Orthographic drawings have only two 





One must study all views to get a 
picture of an object. 
oe are made from working 


The abil ability to form a mental picture 


~ of an object is important in mechani- 


83. 


84. 
85. 


cal drawing 

Ina frechsand drawing the projection 
of the views must be the same as in 
a mechanical drawing. 

Orthographic projection is used to 
describe the shape of an object. 

The true surface of an object is seen 
when the object is at a 45-deg. angle 


quired in a drawing. 


. A working drawing is a complete 


ia requiring notes and dimen- 


thine “ilans ‘ary toes. 
ae ae ee eee 


. In general it is best to place dimen- 


sions in. the space between 


views. 
. The diameter of a circle is one half 
. the radius. 
ao cag gare ema touch the 
. Dimension lines are placed parallel 
dimensioned. 


KEY 
6. T 11. F 16. F 21.T. 
7.T 12. F 17, F 22. T 
8. T 13, T 1%.T 23.F 
9.T 14.T po.T -%.T 
10. F 15. F 200. T. *25.F 
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: -sharp, for safety and sure control, 
with just the correct blade and tool for every special 
‘purpose, X-acto offers the ideal equipment for: 

- Woodworking, all branches 


Craft work — leather, plastic, paper, 
or what have you 

Made of finest surgical steel, specially tempered, pre- 
cision ground, X-acto blades cut easily and smoothly. 
The special collet construction locks blades in securely 
-so they can’t fold under. Students feel more confi- 
dence, turn out better jobs .. . and that means less 
work for the teacher, 


New York 16, N. Y. 


In Canada: Hendicratt Tools, Ltd, Torcato 


*Reg. hia ta aaa 


path gsc RN . 
a es ? s 
a Se Te a. a3 


INEXPENSIVE, TOO! 


X-acto offers a fascinating selection of 
sets and single items, ranging from the 
steel-handled beginner’s knife at 25c to the super-de luxe 
“Toolmaster” Chest at $45. Shown are three handy 
sets for schools, hospitals and other craft-class groups. 


WRITE FOR SAMPLE OFFER AND PROJECT BOOKLETS 


To school executives and teachers, writing on school 
letterhead, we will be glad to send catalog, sample 
offer and free copies of helpful booklets on model build- 
ing, whittling, paper sculpture, art techniques, etc. 
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TO COMPLETE THIS PICTURE 
OF PRECISION ... ADD A 


STARRETT 
MICROMETER 





Starrett Precision 


Measuring Tools are an 







essential part of the picture 


wherever men work with 







skill and accuracy. Be sure to 
specify STARRETT when you 
order precision tools. Buy through your distributor. 


ADD THE STARRETT BOOK FOR STUDENT MACHINISTS, TOO 
Full of practical, useful information about tools, machines and modern 
metal working methods, plus many handy referenco tables, it’s a great help 
to students and a handy reference for old hands. Only 75 cents per copy 
at your Starrett Tool distributors. Write for descriptive folder “CE”. 


THE L. S. STARRETT CO., ATHOL, MASSACHUSETTS, U. S. A. 
World’s Greatest Toolmakers 











(Continued from page 32A) 2. The type of lettering we use is called 

26.F 40.T 54. F 68. z 82. r eRe 
27. T 41. F 55. 69. 83. : 
BT 427 «+S T 70. T 4 T 3. Good lettering requires uniformity of 

: x 57. T 71. 8 # F eee wng ee ewe ey Cee ee ee CRN tt tee 
= ! ie : 38. T # %72.F = T 4. A drawing requires different kinds of lines 
1.F 82 Bt at es to make it ....... 
32.T 4.F. 7° OT. 4.7 2k 5. Drawings to be blueprinted are made on 
3.7 4. 8e. O41. SS ee eee paper. 
34.F 48.F 62.T 6T 9.T 6. The'T square is used to draw ...... lines. 
35.T 49.F 63.F 77.F 91.F 7. The T square and triangle, when used to- . 
36. T 50. T 64. F 78, T 92. T ther, are used to draw lines. 
37.F SFO 6. To eT OT tego Oaek ss ipcaniel eas pat toa 
38.T S2.F 66<6T %.T %4.T 8. The ao used in class are called 
39. F $3F 67. T 31, T GR oo ie Re er Reale he ae 

Directions: Fill in the blank with a word or 9. The remy let for measuring is called a 


- which will make the statement correct. 
. General notes and dimensions are 
inches high. 


11, 
12, 


13. 
14. 


15. 


16. 
17, 
18. 
19. 
20. 
21. 


22. Th 


23. 
24. 
25. 
26. 





Each triangle we use contains a ...... 


eereee 
eneeee 
eevee 


object. 

The side view ofa drawing shows the 

dimensions of ...... and 

bing top view of an object is drawn on 
Bin ewes 

The side view of an object is drawn on 

the lane. 

The front view of an object is drawn on 

SE plane. 

The wire box used to explain orthographic 

projection is called a box. 

There are ...... planes of projection 

used in a three view drawing. 

view of an "object is always 


eeeeee 


eeeeee 


drawn. 

The side view of a drawing is obtained by 
“xeene from the front and.top views. 
The dimension of of an object is 
found in the top and front views. 

The dimension of ...... of an object is 
found in the front and side views. 

The dimension of ...... of an object is 
found in the side and top views. 


. level 

. front 

. length and width 
16.. width and height 
. horizontal 

a profile 


vertical 
4 = 


% inch 
single stroke Gothic 
weight, size, shape, 


. front 
. projection 


length 
- height 
. width 





JOE 


LEONARD E. SCHMIDT 
Lincolndale, N. Y. 


That Joe was not the “usual” boy 


I knew right from the start, 


For the lessons that I daily gave 


He seemed to take to heart. 


To him each job was worth his best, 


“Just anything” 


wouldn’t do, 
And there was little to find fault with 


When a job of his was through. 


Things came to Joe quite naturally, 


He never seemed to try, 


But if he wasn’t sure, he’d ask, 
“Please tell me how, and why?” 


I 


don’t know what became of Joe 
He just never did write, 


And though he left me long ago 


I’m sure he’s quite all right. 


No, Joe was not the usual boy 
And I wonder if someday, he 
Will be thinking of some other Joe, 


About the same as me. 









SCHOOL SHOP ANNUAL — MARCH, 1947 


FIRST CHOICE 


It is a well-known fact that Snap-on tools are 
the accepted standard throughout industry . . . 
and the choice of better mechanics, everywhere. 
Because of this, it is important that these same 
Snap-on tools-be used in preparing students to 
take their place in industry . . . to help them be 
just as accurate... as adept . . . as proficient 


as their competing neighbors. 


Sway ov Pooks 


THE CHOICE OF BETTER MECHANICS 


There is an outstanding story of quality behind 
Snap-on tools concerning engineered design ... 
strength ... balance. . . finish . . . etc.’ It is in- 
formation that you should have. As a vocational 
teacher, you are entitled to the counsel and serv- 
ices of Snap-on’s tool experts located in principal 
cities from coast to coast. Write for the Snap-on 
catalog and address of nearest branch. 





... of better mechanics: 
... for sound training: 


/ 
/ 














steel legs. Tops, metal or hard- 
wood lumber, 1} in. to 2% 
in. thick 
c) Molding 
BLACKBOARD — permanent or 
rtable 


po 
BLOWERS — for - furnaces, forges, 


etc. 
BLOWTORCH — 1-at. size 
BOOKCASE — for reference books, 
etc. 


b) Core box.-~-: 


~ 


d) oe for foundry 


¢) Floor 

f) Soft brushes for foundry 
BULE SPONGES — for molders 
DRAW PINS —for molders 
CALIPERS 


s) Hermaphrodite, 4 in. ahd 6 in. 

b) Inside, 4 in. and 6 in. 

c) Outside, 4 in. and 6 in. 
CANS 


a) Oil, 1/3 pt., 1 pt., and 10 gal. 
b) Waste 


—teacher’s, and _ tablet 
arm if needed for related-subjects 
= or for demonstration sec- 

n 
CHUCK 
@) Drill, selected sizes 
b) Lathe, 


combination, 4 helt 
sizes 


selected 

c) Lathe, independent, 4 jaw, 
selected sizes 

0 es Seen teem 


¢) machine, universal 
Seg 


Metalworking Equipment, Tools, and Supplies 


e) Casehardening 
g) Gasoline 
) Heat-treating 
j) Melting - 
eS MACHINE 
a) hand or power driven 


reamer 
kh) Wet 


HACK SAW — motor or belt driven 


HAND PICKS — for. cleaning inside 
of cupola, 134 to. 2% lb. 
HARDNESS TESTING MACHINE 
LATHES — belt or individual drives 

a) Automatic 
6) Bench, 6-in. to 11-in. swing, 
11 in, to 36 in. between 


centers 
c) Change gear, 9-in. to 14-in. 


swing, 18 in. to 36 in. be- 
tween ‘centers 
@) Quick. 


, in. to 
th we ek ee 
between centers 
e) 

in. between centers 
f) Turret 
g) Metal spinning 
MILLING MACHINE 
— cone or motor-driven 


Metalworking—Small Tools 


Cun in. and % in. 

a 

5} colt # i aa 9 
et oe in. and % 
in. 
d) Roundnose, 4 in. and % 
@) 4 in., 6 in.,, 8 and 10 in. 
b) Flask, for f y 
CAKE ee fey 

| —for 
COLLETS 

gi one Scamp 


gear teeth, key seat, side milling, 


and metal slitting 
eS ee 4 in. and 6 


¢) Stand for Nos. 1 to 60 
d) Stand for 1/16 in. to % in. by 
; 64ths 
DRILLS 5 
5} Sach dates, taper ‘chink, 
var- 
\ Tame aki: 1/16 
¢c 
in. to % in. by 64ths 
a: tmaald dich, tha 1 0 
e 
a ee es 
FILE CARDS 
FILES 





Semiquick-change 9-in. 
to hie ee le 
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~ b) Universal, cone or motor- 
driven : 
NIBBLING CHINE 
PIPE CUTTER — 
PLANER — belt or motor driven 
POWER HAMMER — for forging 
—metal, hand, or power 
PYROSCOPE 
RELIEVING ATTACHMENT FOR 
LATHE 
ae eve SIFTER spate for foundry, 
SANDBLAST’ OUTFIT — with eab- 
SCALE s 
a) Counter for machine shop 
b) Platform, for foundry, 1000-Ib. 


SHAP 
_ SNAP-FLASK JACKETS—to fit 


snap flasks used 
STRAIGHTENING PRESS 
SURFACE PLATES 
SWAGE BLOCK AND STAND — 
for. forge shop 
TAPER ATTACHMENT FOR 
LATHE 
TRUCK — warehouse 
TUMBLING’ BARREL 


— for 


PLIES 
ge a 


(Continued on page 38A) 








CINCINNATI No. 2 ML Universal 
Milling Machine. Catalog M-1507 
contains complete details. 


1. 


a 


Your trainees gain the confidence that comes 
from actual experience only through contact 
with the proper equipment, which in turn pre- 
supposes. a wide variety of shop lessons. In 
machine shop work, versatile machines are the 
answer. Three outstanding examples are shown 
here; (1) civcnvnat: No. 2 ML Milling Machine 
... for a variety of milling work, from cutting 
helical gear teeth to boring holes with fly cut- 


ters. (2) cincinnati No. 2 Cutter and Tool 
Grinder . . . for sharpening most of the 
cutters used in the average shop; mill- 
ing cutters, planer tools, reamers, taps, 
etc. (3) cincinnati 12” Hydraulic Uni- 
versal Grinding Machine... for all the 
variations of external grinding (straight 
cylindrical, taper, bevel, face), and for 
internal grinding. All these machines 
are safe and ruggedly built to withstand 
uncertain handling by students. You 
may obtain complete information by 
writing for the literature specified under 
the illustrations. i 


wes 


’ 


, ~ 2 
CINCI “ draulic 
Uni sanding Machine. Cat- 
alo 2-3 contains complete 
§ specifications. 


a 


FOR A WIDE} 
OF SHOP ASSY 


'CINCI»N. 


NATL 


. 


‘ *) 


Me 
a eat.. 


sa 
io 
“* 7 


oe 


a 4 


eee 
ae 
Bee? tool and 


ww 
‘ Ce 
&. And 


byt 
Be 4962 


As 


aa? oy . 
3 ny * 


“ 


ll sharpen 


ry of cutters. 


-3. 


THE CINCINNATI M@MILLING MACHINE CO. 
CINCINNATI GRANDERS INCORPORATED 


CINCINNATI. 9, OHIO, U.S. A. 
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oll WILLIAMS 
CLAMPS ARE 


DROPFORGLD 


@ The more-than-usual holding 
power of Williams Clamps results 
from a combination of sound de- 
sign and drop-forged strength. De- 
spite their relative lightness in 
comparison with clamps made by 
other processes, you'll find Williams 
Clamps won’t spring or twist under 
severe load. All Clamps are forged 
from selected steel and heat-treated 
—screws, of special steel, are hard- 
ened and tempered. Available in’a 
wide range of sizes. Write Dept. 
1-347 for descriptive literature. 


J. H. WILLIAMS & CO. 


400 VULCAN ST., BUFFALO 7, N.Y. 


Sree 
DATA 
SHEETS 





Mailed postpaid on request — Order by number. 











1. Data on “Superior” Wrenches. 11. Data on “C’”’ Clamps. 
2. Data on Boring Tools. 12. Use of -Off Tools. 
3. Data on Chain Pipe Zones. 3. Use of Ka Tools. 
4. Data on ‘ Se renches. 14. Cutoing 
5. Data on Lathe Do; 15. Internal ae. 
6. Data on Chain P we Vises. 16 to 21. Six Data Sheets o} 
7. Data on Turning Tools. cutters for Tool Holders. 
8. Types of “Superior” Wrenches. . Use of Open-end Wrenches 
9. Use of “Supersocket” Wrenches. 23. Use of Lathe ee Oe. 
10. Data on Eye Bolts. 24. Use of Socket Wrenches. 


























(Continued from page 36A) 
b) power, 14T, 12 in. 
¢) adjustable 
a) 
6) Ball peen,.13 oz., 16 oz., or 20 
Of, 
c) Blacksmith’s, various kinds 
Riveting, 9 oz., and 12 oz. 


BOARDS 
MOLDING STICKS AND 
TROWELS — various kinds 


NIPPERS — end cutting, 5 in. 
OIL STORAGE TANK — with 


6) Hand 
c) 


d) taper shank 
RIDDLES — fin. and 34-in. mesh, 
18-in, » for foundry 

RIVET SETS — assorted sizes 
SCALES 
a) ~y > ig heim 1/64 in. 


a Pues te 


b) Steel, assorted sizes ‘ 

@) Combination, 6 in. e) a _ 

b) Side-cutting, 6 in. — 

$} Center, wile Fay a i} 

ee See ree 
o) ia, 6 i 6/32 In, 36 in, 4 in 
ta ty 34 in. POINTS 

d) Prick, V BLOCKS AND CLAMPS 
RAMMERS — for foundry WHEEL 

«) Hand WRENCHES 

6) Floor ) 8 in. and 10 in. 

‘— various sizes 6) Pipe, 8 in. and 12 in. 
a) Adjustable c) Tap, various sizes 
Metalworking— 
Materials and Supplies 

ABRASIVE CLOTH — a) Carriage, sizes 

oxide. Grits 320 to 24, obtainable b) Lag, selected sizes 

in sheets or rolls from 1 to 28 in. ¢) sizes 

wide d) NF., sizes 
ABRASIVE WHEELS e) Stove, flat or roundheads, 
ACETYLENE GAS — in drums for ‘ selected sizes 


AL 
@) Pigs for foundry 
3 og ge mera. aed 


wire, 
BABBITT METAL 
BLUE 












F3 


~P FF 


PER ®@ 


39A 








30 At chool, St. Louis 


es koe ee ae e 









' @ few of the las Lathes in use at Hadley Tech. High S 





MORE PUPIL STATIONS . 

[a 

IN LESS ROOM 

AT LOWER COST 
ae 


WITH 
COMPACT, PRECISION 





DRILL 
PRESSES 












TOOLS 


Close inspection of the busy 

shop scene above shows how 
Atlas tools solve some of today’s 
major vocational education problems. 
Space is at a premium until new buildings 
can be built. Yet more and more emphasis is Those are all important facts 
expected on practical skill instruction in shop classes. to keep in mind in planning your equipment 
Atlas equipment helps you master the situation. needs for next term. Atlas tools ordered this 
_ Atlas compact design gives you the greatest number Spring can be delivered in time for instal- 
of pupil stations in your shop space. The engineered lation and use when school opens in the Fall. 
precision and versatility of these compact tools enables 
you to demonstrate — and students to practice — every 
fundamental machining operation. The tools are rug- This 64-page, completely illus. 
gedly built to stand up under inexpert student use. Ad- br Mg takin Sad’ ciel. aonction 
vanced production methods bring them to you at low — ‘i"* You'll need in making up 


your requisitions. Send for your 


cost to make the most of a limited budget. copy today. 


ATLAS PRESS COMPANY 


371 NORTH PITCHER STREET @ KALAMAZOO 13D, MICHIGAN 





6”-10” LATHES 


SEND FOR LATEST CATALOG 
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Instant arc AL WELDERS 


Marquette 262 C Welders are built for heavy-duty pro- 
duction welding and are well adapted for ‘round the clock 
instruction. Special transformer design gives “Instant Arc 
Striking” without high frequency or booster gadgets. 
Clearly marked heat stages simplify worksheet instruction 

. no confusing dials or controls to adjust. 


Built-in Capacitor for High Power 
Factor. Telnic Bronze plugs and 
sockets double current carrying 
capacity in high heats. Generous 
use of aluminum increases trans- 
former efficiency. Quiet in opera- 
tion. No “Magnetic Blow.” Low 
operating cost, Low maintenance 
cost. No moving parts to wear out 
or get out of order. Fully Equipped. 
12 models 125 to 400 amps. 


Use famous Marquette Electrodes 
in your classes, Buy the box ... . 
or buy the Ton! 4 











Teach with Dependable 








REGISTEREO US PAT OFFICE 


... the Standard of American Industry 










f= WELDING and CUTTING EQUIPMENT - 
A Complete line of high quality Oxy-Acetylene 
Welding and Cutting Equipment, Acetylene Genera- 
tors, Gas Rods, Fluxes and all Welding Accessories. 
There are 10 Outfits or Combinations to meet every 
need. No. 1 Outfit is designed to take all welding, 
brazing and cutting jobs in stride speedily and effi- 


ciently. Highest quality Oxygen and Acetylene Regu- 
lators. Self-aligning tips and needle valves. All vital 


section construction. 


(SEP ae. 











threads and. seats are fully protected by mixing 


* (Continued from page 38A) 


@) Strips, 1/32 in. and 1/16 in. 
thick, in, to 1 


| CASEHARDENING COM- 
POUNDS 


CHAPLETS—single and double 
head 


COAL 
@) Charcoal for foundry or forge 
6b) Coke for foundry 


c) Forge 
COPP 
a) Pigs, for casting 
8 to 25 American 
in. by 60 in, 


d) Wire, soft, 2 to 20 American 
gauge, in coils. Also in 4, 4, 

. and 1 Ib. spools, sizes 16 to 
— gauge, selected 


3 Wax-vent wire 
CUTTING COMPOUNDS 
FIREBRICKS AND CLAY —for 

foundry 
FIRE HANDLES — assorted sizes 
/ GRAPHITE —for foundry 
IRON — Pig, for foundry 
‘LACQUER —transparent and col- 
~ ored, for finishing 
F NUTS —S.A.A., acorn 


Round, sheet, 
PAINT — back 
PINS 

a) Cotter, 3/32-in. to %-in. 

diam. from % in. to 2 in. 


long 
6) Flask, for flask repairs 
c) Taper, Nos. 0 to 6,94 in. to 2 


square, or tubular 
asphaltum 





6) Cap and machine, iron 
brass, selected. siete and. kinds 
¢) Set, head and headless 
SOLDER — acid or rosin core; bar, 
or solid wire 


x 
rl 


sf 

S 
Me 
Fok 
F 
ge 
Ses 


: 
f 


8 
F 


r 


J 
Z 
$ 
8 


8 
. 
4 
8 

a 


3 

a 
s Fe, 
5 Fu 


& 


823 
| 


& 


Zz 

ze 

BP 
i 


a) Copper, burrs, Nos. 3 to 14, in 
1-Ib. boxes 

5) Iron burrs, Nos. 3 to 14, in 
1-lb. boxes : 


¢) Brass washers, 3/16 in. to 
in. by 16ths q 


@) Iron washers, 3/16 in. to 4 
in. by 16ths 


WELDING FLUXES 

WELDING RODS (all rods come 

* ee re 

a) Brazing, 1/16-in., %- and 
py prado sia 


6) Cast aluminum, 3/16- . 
in, and Sin. diameter” 
) 3/1 and 

¢ _ brass, 3/16-in., H- 

@) Cast. bronze, %4-in. diameter 

e) Cast copper, 3/16-in. and %- 
in. diameter 


f) Cast iron, 3/1 -in., 
5/16-in., and ‘tw Piven 








Fe IS 


g 


AL 


a 


Fs 


So 
mR 


ed 


ghs pH?s8 


os 


PsS 8 





_ general soldering. Order from your supply house. 








- ere x = 


veh ~ 
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Kester in the classroom 
means Income in industry 








Photo courtesy of Crosley Radio Corporation 


KESTER CORED SOLDERS 


Students taught soldering with Kester Cored Solder are 
trained for good paying jobs in industry. Soldering the 
Kester Way results in clean, tight solder bonds built to 
fit the fast-moving production methods of today and to- 
morrow. 


The use of Kester Cored Solders sharply reduces waste in 
the classroom, eliminates flux splatters on walls, floors 
and equipment. 


Virtually mistake-proof, the self-contained fluxes in Kester 
Solders make possible a clean, professional job that en- 
courages the student — simplifies the work of both teach- 
ing and learning. Flux and solder are applied in one simple, 
time-saving operation. All Kester Solders form close, tight 
unions that hold tight against the toughest usage. 


Use Kester Rosin-Core Solder for electrical work. It will | 
not harm insulation nor cause corrosion. Kester Acid Core 
Solder produces the best possible results in all types of 





- KESTER SOLDER COMPANY 
, 4257 WRIGHTWOOD AVENUE, CHICAGO 39, ILL. 
Eastern Plant: Newark, N. J. Canadian Plant: Brantford, Ontario 





WITH STANLEY ELECTRIC TOOLS! 


ELECTRIC DRILL No. 121. 
A powerful, light-weight 
tool for wood and metal 
drilling. %2” capacity. 


be used with Stanley 
Bench Drill Stand No. 533 
for a practical drill press. 
Other drills: capacities 
Y%" to 1”. 





BENCH GRINDER No. 677. 
Ideal for school wood- 
working shops. Special 14 
h.p. motor. “Flud-Lite” 
Eye Shields to protect 
operator. Lights go on and 
off with grinder switch. 
7” x 1” wheels. Has pat- 
ented attachment for 
grinding plane irons up to 
25%” wide and any size 
chisel. 





METAL CUTTING SHEARS 
No, 214 Unishear. Cuts up 
to 14 gauge steel 15 to 20 
feet per minute, straight 
lines, curves, angles with 
hair-line accuracy. Light 
weight, easy to handle. 
Improved method of blade 
adjustment. Other Uni- 
shears cut 18 to 8 gauge 
steel. 





ROUTER-SHAPER No. 10A. 
Will rout for inlays, do 
shaping, relief work, dove- 
tails, carving, veining, 
template work, beading 
and fluting. Highly versa- 
tile. Change the bit and 
you change the tool, and 
you can add new bits as 
you need them. 


Write for No. 67 general catalog and No. 607 Router-Shaper catalog. 


Stanley Electric Touls, Educational Dept., 
112 Elm St., New Britain, Connecticut. 


Remember To Specify 

















STANLEY | 


Mark 


HARDWARE HAND TOOLS BLECTRIC TOOLS 
The Greatest Name In Tools 
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ARMS 





Ludlily ools 





RONG HIGH SPEED 
‘Ready- Bits ...Ground Cutters. 
ARMALOY Cast Alloy CUTTER-BITS 
ARMIDE Carbide-Tipped CUTTERS 
6 cutter shapes, 12 sizes—2 grades. 


ARMSTRONG Turret Lathe and 
Screw Machine TCOL 

Drill Holders, Cutter Holders, 
Finishing and Kourling Tools for 





ARMSTRONG Drop ARMSTRONG Drop Forged 


Lathe Dene Bilin Ma: Heavy Duty, Medium Serv 
= ity, jum fo 
chine Dogs, and Clamp arg Ag Throa 

12 types, all sizes. 


Tools ne Bolts 
A line of Drop Plain or shoulder tern. 
Aseia Eerep Chamnons Blank or Threaded. 14 sizes, 
and Bracing acts and Ts Drop Forged and heat 





ARMSTRONG Ratchet ARMSTRONG Drop Forged 
Drills Wrenches 
All steel wearing hard- Both Carbon and | 


ened. Packer, Railroad, aad 100 types in sizes. 
Standard, and types, designs, steels, and 
both plain and reversible. = treating ... stronger. 





— Pipe Tools. A complete line, each a be 
with hardened, alloy or drop forged eared 
le they will ‘add to stre ngth or tool life. 


ARMSTRONG Machine 


Socket er 
All sizes and types with driv- Drill Drifts, Tool Posts, Drill 
Seep forged. ratchets Sold 

singly or in cased sets, 


ARMSTRONG Detachable 
Wrenches 


Holders, Cutter Grinding 
Holders, and Tool Makers 





7 
ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People” 

305 N. FRANCISCO AVE. ee. 38 oe S.A. 

Eastern Whe. ond Soler 199 Lafayette St., New York t 
Pocihe Coast Whee. ond Soles Office. 1275 Mission St., exten’ Com. 





SYNTHETIC RESIN GLUES FOR 


wooD 
JOHN PAUSTIAN 
University of Nebraska 
Lincoln, Neb. 

Resin adhesives, or glues, for use with 
wood, represent a fairly recent develop- 
ment, having come into quite general use 
since the middle 1930’s. Synthetic resins 
for wood were imported from Europe prior 
to 1935, and that year marks the beginning 
of their manufacture in the United States 
in quantities sufficient to assume commer- 
cial importance. Such quantities as were 
produced in the United States before 1935 
were largely on a laboratory basis. By now, 


resin adhesives, or glues, as they might well 
be called for all practical pees. mare 
begun to displace the age-old animal 

tin glue in woodworking job plants. st 
setting resin glues have displaced animal 
gelatin and blood-albumin glues quite gen- 
erally in production plants where the cost 
of the necessary equipment is easily justi- 
fiable. Such items as plywood for exterior 
and interior use in either simple or com- 
pound curvatures, all types of aircraft ply- 
wood, wood propellers, ship keels, tubular 
plywood radio masts, prefabricated hous- 
ing, radio cabinets, serving trays, etc., are 
better and far more durable when as- 
sembled with synthetic resins. In fact, 
synthetic resins have made most of these 


things possible. 


Types of Synthetic Resin Glues 

The synthetic resin glues for use with 
wood are of two general types: thermo- 
plastic and thermosetting. As the name in- 
dicates, the thermoplastic resin glues are 
those which will soften in the presence of 
heat at suitable temperatures, and are 
therefore limited to uses which are not to 
be subjected to very much heat, or to such 
uses which will not be affected adversely by 
a slight softening of the glue line. Ob- 
viously, such applications are limited in 
number. 

The thermosetting resin glues are those 

whose reactions are completed in the pres- 
ence of heat; that is, they will cure and 
harden permanently when heat is applied, 
and are never resoluble. Temperatures 
higher than the setting-up temperatures 
will have no effect upon them, and they are 
equally resistant to moisture and fungus 
growths, Their resistance to weathering is 
very high; in fact, some of the thermo- 
setting resin glues will outlast wood when 
wood so glued is exposed indefinitely to 
weather. 
Synthetic resin glues are commonly class- 
ified as follows: Thermoplastic resin glues ; 
polyvinyl acetate, polyvinyl butyral. Ther- 
mosetting resin glues; phenol-formalde- 
hyde, urea-formaldehyde, resorcinol-formal- 
dehyde, melamine-formaldehyde. 


Thermoplastic Resin Glues 

As indicated, the thermoplastic resin 
glues are principally the vinyl derivatives, 
polyvinyl acetate and polyvinyl butyral. 
These are marketed in liquid form, the sol- 
vents used being ethyl acetate, alcohol, or 
acetone. Thesé same solvents can be used 
to bring the glue consistency to the desired 
point for.a particular use. Heat must be 
employed to cure these resins in use, at 
temperatures from about 190 to 325 deg. 


_F., depending upon the particular resin 


chosen. Heat causes the resin to soften, to 
flow, and to be absorbed by the wood. 
Joint strength develops during the cooling 
period. One of the objections to the use of 
thermoplastics is the fact that full pressure 
must be maintained through the cooling 
period, and this is not very economical in 
plywood manufacture. 


Thermosetting Resin Glues 

Phenol-formaldehyde has been found 
very successful as a resin for gluing wood, 
and was used first in the form of a film, 
know as Tego film. This consists of a sheet 
of very thin tissue paper, impregnated with 
phenol-formaldehyde resin. This impreg- 
nated paper film weighs about 12 Ib. per 
sq. ft. Of this weight, about 65 per cent 
represents resin. Use of this film is prob- 
abiy the most convenient and economical 
method of phenol-formaldehyde gluing, 
since there is practically no waste involved, 
and the sheets are easily interleaved with 
sheets of veneer for plywood manufacture. 

(Continued on next page) 
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occupies a matter of a 
few minutes. Wood so glued is absolutely 
waterproof —that is, there will be no 
failure at the glue line, even after pro- 
longéd immersion in water at any tempera- 
ture. The platens used in such gluing oper- 
ations have formerly been heated elec- 
trically or by steam. More recently, high- 
frequency induction currents have been 
used very successfully. 

The process just referred to is known as 
the hot-press method, requiring tempera- 
tures ranging from 280 to 320 deg. F., and 
pressures varying from 100 lb. to 250 Ib. 
~s- in., depending upon the density of 
the wood being glued. There are two draw- 
backs to this method, namely, the cost of 


. the necessary equipment and the cost of 


the resin glue. The need for using heat 
along with pressure could be considered 
another drawback, since it confines this 
resin glue to elaborate industrial instal- 
lations. At present, the method is limited 
to plywood intended for use under con- 
ditions of extreme moisture-exposure. 

Plywood glued by the above method is 
processed into aircraft structures by im- 
mersion in water at 190 deg. F., and subse- 
quent shaping over heated forms until dry. 
A fiat sheet so softened will withstand a 
fairly sharp bend to 60 deg., involving 
rather extreme tension and compression 
without rupture of the fibers. 

The phenol-formaldehyde - resin glues 
can be used with fillers and extenders. 
Common fillers are wood flour and walnut 
shell flour. They perform a very useful 
function wherever there is any tendency 
of crazing, or separation at the glue line 
caused by internal stresses or strains. The 
fillers will relieve these tensions by absorb- 
ing some of the strains. Extenders are just 
what their name indicates — substances 
used to extend a given amount of the glue 
over a wider area. Their use lessens pene- 
tration of the resin under heat: and pres- 
sure. Resin glues prepared with extenders 
are limited to uses where shallower pene- 
tration will not materially reduce glue 
strength. below actual requirements. The 
use of extenders results in somewhat 
lowered costs. Wheat flour is commonly 
used as such with the phenol-resins. It 


should be remembered that the use of - 


wheat flour as an extender lowers the mold 
resistance of the finished product wherever 
conditions of high humidity and tempera- 
ture obtain. 

The phenol-resins are available also as 
liquids and as powders. The powdered form 
remains stable somewhat longer in storage, 
and is mixed with water or alcohol when 
readied for use. 


BALL BEARING 
SPINDLE MOUNTING 








PERMITS HIGHER CUTTING SPEEDS ... 
REQUIRES NO BEARING ADJUSTMENT . . . 
SUSTAINS ACCURACY OF LOGAN LATHES 





Quick Change Geor Cabinet Lathe 


SPECIFICATIONS COMMON TO ALL 
LOGAN LATHES .. . swing over bed, 
1014"... bed length, 434"... size of hole 
through spindle, 25/32" . .. spindle nose 


With its spindle turning on a pre-loaded ball bearing 
mounting of extreme precision, the Logan Lathe is 
inherently well. adapted to accurate work at higher 
spindle speeds. This fact permits the use of high speed 
carbide cutting tools to full advantage. It assures a 
minimum of spindle deflection. And since no bearing 
adjustment is required within the full range of its 
speeds, 30 to 1450 rpm, the accurate factory align- 
ment of the Logan Spindle remains undisturbed, and 
origina! accuracy is sustained. Grease sealed, the 
Logan Spindle Mounting never needs lubrication. All 
these characteristics are important factors in the 
proved ability of Logan Lathes to speed output and 


cut costs on production lines, and to do fast, accurate 


He ner ground work in the tool room. See your Logan Lathe dealer, 


ways, 2 V-ways, and 2 fict ways. 


or write difect for the Logan Lathe catalog. M-2-M 


LOGAN ENGINEERING CO. cHicaAco 30, ILLINOIS 





The Urea-Formaldehyde Resin Glues 

Rather early in the manufacture and use 
of phenol-formaldehyde resin glue, there 
developed a demand for a cheaper resin 
glue that would cure and set up at room 
temperature, with the result that urea- 
formaldehyde glue appeared about 1938. 
The urea-resin glue is marketed in either 
powder or liquid form, the powder con- 
taining a filler which may be either walnut 
shell flour or wood flour. Some urea-resin 
glues will set up at room temperature, and 
are known as cold-setting glues, while others 
require higher temperatures. The curing 
period of those setting at room temperature 


will be shortened considerably if the tem- 
perature can be raised to 90 or even 120 
deg. Woods glued with urea-resin glue 
possess moisture resistance at the joint, but 
are not actually waterproof, as are joints 
glued with: phenol-formaldehyde resin. 


Resorcinol-Formaldehyde Glues 
Resorcinol-formaldehyde glues are 
available in liquid form only, and require 
the addition of a catalyst before they are 
ready for use. The resorcinols will set at 
temperatures ranging anywhere from 70 
to 200 deg. F. Setting will occur more 
rapidly with the higher temperatures. They 
(Continued on next page) 
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Automotive Equipment, Tools, and Supplies 

These maximum lists may be discharge rack sheets and correspondence £) 32 Mn with moter 
found helpful in checking inven- 6b) Charger (15-battery size) with CHAIN HOIST—with overhead . 
tories or preparing budgets. rack : : trolley and track JACKS 

Ii possible, each shop should have ¢) : (6-battery, size) CHAIRS a) Lever, 134-ton 
access to a projector, so that stills, d) Gas stove (small) @) Teacher’s b) » Toller 
silent movies, or sound movies, may e) torches, with b) For tables, or with tablet arms THE 
be used also in the student’s indus- gauges and — portable @) 11 in, by 4 ft., with motor, 
trial arts and vocational education f) Plate racks CRANKSHAFT TRUING TOOL chucks, and attachments 
courses. BENCH CREEPERS 5) 16 in. by 6 ft., with motor, 
AIR COMPRESSOR a) Electric test, elaborate DESK — teacher’s chucks, and attachments 

e) 3 to 4 cu. ft., with tank, pip- b) Electric test, simple DRILL PRESS 

ing, and motor c) Work, with vises a) Breast a) Arbor 

6) Sak aes S08 ee d) Work, with vise b) Hand 5) 30 ton 

ALIGNING jJIG—f mnecting BLOWTORCHES — 1-qt. size ys —seernicer lie Arad ht 
—for co! CHES — 

sods BOOKCASE 2) 21 in, with motor and YorcanweR 
ANVIL en gy a) Electric steam for tube work 
ARMATURE GROWLER -AND  BUL BOARD FURNACES ee WELDING OUTFIT — with tanks, 

ER CABINETS GREASE DISPENSERS gauges, and cutting torch 

AXLE ee, «) Wood or metal, for bolts and i ow ae biog ALIGNMENT 
BATT: MENT supplies Cylinder motor a) Gauge 

Arn ta eek ee 6b) Woéd or metal, for filing job 6) 8 in., with motor b) Test. table 

Automotive Shop—Small Tools 

ABRASIVE — rubstone for cleaning d) 5 gal., kerosine. FIRST-AID CABINET AND SUP- MICROMETERS. 

castings in foundry e) Waste PLIES a) Outside, 0 to 1 in. 
ALCOHOL TESTER —tool, 1000, blank FLOOR BRUSHES — 18 in. b). Outside, 2 in. to 3 in. 
"a call rod pie . GAUGES be = Fs Inside, ck ; the 

a) tester, prod type to 

b) Cell tester, cadmium ) es, ee ae a) Air pressure MOLDS 

c) Clips, large c) Diamond 6b) Center a) Battery nut 

d) Element pullers COMBINATI SQUARES — 12 c) Depth 6) Battery post 

e) Fillers in. d) Thread 2 oe 

f) Funnels, glass COTTER-PIN EXTRACTOR e). Thickness d) Burning sti 

) Hydrometer, acid DIVIDERS — 6 in. and 10°in. GLASS CUTTERS e) Lead hammer 

f Knives DRILL SETS GOGGLES OILSTONE 

j) Post builders a) 1/32 in. to % in., by 64ths GREASE GUNS — plain and pres- PIPE TAPS—¥% in., 4 in., % in, 

k) Post drills b) % in. to 1% in., by 32nds oo ape and % in. 

1) Post markers FILE CARDS PLIERS 

m) Separator tritmer FILE HANDLES — assorted ‘ q) Ball peen, 4 oz. a) Combination, 6 in. 
BITS FILES 6) Ball peen, 134 Ib +) Flat nose _ 

a) Expansive a) Flat bastard, 6 in., 8 in., 10 c) Ball peen, 2 Ib c) 

0) Wood. 3/16 tn. 1 in. : +) Hal sound, 6 te 6 be 8 *) Riveting “') Bean 

c 1 to e a 
BOLT CUTTER —24 in. and 36 in., and 12 in. f) Sledge, No. 12 b) Gear 

in. ©) Mil,'6 ing 8"in, 10 ing and LADLE ‘c) Wheel, hub type 
CALIPERS —6 in. inside and out- a) 3-in. bowl a 

side ’ 4) Round, 6 iny 8 in, 10 ing asd 6) 6-in. bowl 
CANS LAMPS — extension, with reels 3) Taper pin 

e) Oil, 1/3 pt. c), Star, 8 ing 10 in and 12 in LEAD oo ¢) Blacksmith 

b) 1 gal., gas, safety FIRE EXTINGUISHERS — Pyr- MAGNET GER PUTTY KNIVES 

ene and Acid | —volt and ammeter test (Continued on page 46A) 





(Continued from previous page) 
are somewhat expensive, and are used 
largely for secondary construction, or 
assembly. 


Melamine-Formaldehyde Resin Glue 

The melamine-formaidehyde resin glues 
are the newest of all the synthetic resins, 
having appeared upon the scene since 1940. 
They are available in powder form, to be 
mixed with water and sometimes walnut 
shell flour as filler. Melamine resin glue 
is very similar to the phenolic-resin glues 
in behavior characteristics, in use, and in 
joint strength. Complete strength data are 
not yet available. 


Compreg 

A somewhat oe. use of synthetic 
resins than is evident adapta and other 
resin-glued wood products, is shown 


ina 


recent development known as Compreg 
(from compressed and impregnated). Com- 
preg consists essentially of a pile of la- 
minated veneer sheets thoroughly —-s 
nated with a synthetic resin, 

phenolic, and between wand 


compressed 
‘platens to about one half its original thick- 


ness. Heat from the platens (or possibly 
from high-frequency induction currents) 
ecg entirely through the pile, cures 

resin, and causes it to set up into a 
mass which is completely insoluble. As in 


process is Guing how 

atuniie because g involves neither im- 
nor 

the c , relatively soft, 


violently to humidity changes. The com- 
preg treatment however, reduces this hy- 
groscopicity almost to zero, even in the 
case of woods that formerly reacted almost 
instantly to moisture changes in the atmos- 
phere. On a par with its high dimensional 
stability and high moisture resistance is its 
resistance to heat, and to mold and insect 
attack if protein fillers have not been used. 








THE SKILL 1S 





Low in price, compact and space-saving 
in design, there is no big, expensive shaper 
that can beat AMMCO 7" SHAPER for 
accuracy and precision. 

It handles a wide variety of work . . . is 
simple to operate. Boys take special pride 
in the craftsmanship it turns out. . . 
develop a new and lasting interest in self 


LOW PRICE Fits Every School Budget 


expression through good workmanship. 
With special safety features, this is the 
ideal Shaper for school shop use. And at 
its new low price, it comes within the 
limits of your school budget. In bench 
or portable models... ready for imme- 
diate delivery! Write for specifications 
and low prices. Address Dept. IA-37. 


AMMCO TOOLS, INC. 


COMMONWEALTH 
AVENUE 


NORTH CHICAGO 
ILLINOIS 


BUILT INTO AMMCO MACHINES 








Has “VEE” Type Ways, comparable to 


those of large, expensive, shapers. 
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able ILS 
b) Hack-saw blades, 18, 20, and TOOL KIT— metal box or canvas c) 
24 teeth 


(Continued from page 44A) SPRING SPREADERS _ BOLTS 5) 600W 

REAMER — spindle bolt STAMPS a) ogee ewe sizes c) Penetrating 
REAMER SETS a) Figures, 3/16 in. 6) NF., sizes OXYGEN—in drums for lead 

a) Piston pin, % in. to 1} in. b) Letters, 3/16 in. c) Stove, flat or round heads, se- 

6) Taper pin + TAP-AND-DIE SETS PIG 

c) Valve seat a) Machine : BRAKE JUICE — %-pt. cans age COMPRESSORS 
SAWS b) NF. % in. to 1 in. BR TOR HOSE 

@) Hack, frames, 10 in., adjust- c) N.C. % in. to 1 in. a) Paint RIVETS — brake lining, 5/16 in. 


¥% in., and % in. long. 





roll, empty d) Steel @) Flathead or roundhead, iron or 
c) Hand TWIST DRILLS — (extra sets) se- _¢) Varnish brass, selected sizes and kinds 
SCALES lected sizes o OIS 6) Cap and machine, iron, or 
@) Steel, 6 in. graduated 1/64 VALVE COIL-SPRING ASSORTMENT selected sizes and kinds 
and 1/100 in. a) Grinders (hand) COPPER TUBING 
b) Steel, 12 in., graduated 1/32 _b) lifters COTTER PINS — assorted sizes SHELLAC — ¥%-pt. cans 
in. WRENCHES CROCUS CLOTH SHIM STOCK 
SCRAPERS 3 8 in., 10 in., 12 in., and 18 in. aaa ee WATER SOAPSTONE 
a) Bearing Ignition sets RAIN LDER — wire -flux- 
oe gcatben c) Pipe, 10 in, 14 in, 16 in, and ELECTROLYTE ome - disap 
CREW DRI ENAMEL — AUTO PAINTING ERIN 
@) 6 in, and 12 in, d) Rim socket rETs peng ae 
b) Small combination e) Socket sets, large assortment 4) C eared —for brazing 
SCREW EXTRACTORS with case b) and felt SPONGES — ¥%4 lb. 
SCRIBERS f) Spark plug c) Flange STARTING CABLE 
SNIPS — =i 3 te. ee nt ) Speed wrenches GASOLINE TACKS AND STAPLES — uphol- 
SOLDERING COPPERS—1, 2, os in., N.C. and NF. REBOSINE * omE 
aed samen one taser ct KEYS, WHITNEY — assorted a) Carcass fabric 
LACQUER — colors 6) Cushion stock 


Automotive Shop— 
< Materials and Supplies 


ABRASIVE CLOTH AND PAPER ACID 


LEAD 
* LUBRICANT — transmission 


c) ae 
d) Patching cement 


BABBITT 
BEARING BLUE 
BEARING 


NAILS AND BRADS 


agon, 
6) N.C., square 
lected sizes 


©) Machine screw, selected sizes W. 
d) Wing, selected sizes 


OIL 
a) Cylinder, light, medium, and 
é heavy 


NUTS 
; a) NF., castellated, square, hex- 


e) Patches 
Putty 
p Vulcanizing 
selected sizes and kinds 
and hexagon, se- beearyieettn sky COMPOUND 





—aluminum oxide and silicon ALCOHOL 
carbide 
ACETYLENE GAS—in drums, 
for welding 
THE USE OF GLUE IN 
WOODWORKING 
WILBUR L. JONES | 
New York City - 


Glue is a substance which is always used in 
conjunction with water. The water is prima- 
rily a vehicle, since it merely carries the glue 
to the wood, allows it to be spread conven- 
iently, and then disappears by evaporating. 
Although glue is in an aqueous medium not 
more than a few hours, those few hours are 
all important in determining whether the 
joint work will be well made. 

Proportioning the glue and water correctly 
is the first step in intelligent utilization. The 
essential thing is to have a glue solution of 
the right consistency. Four different consisten- 
cies are met with in practice: one for heavy 
joint work, one for plywood manufacturing, 
one for boxmaking, and one for glue sizing. 
It would be impossible to treat of all four in 
a brief space; so let us consider just one — 
viz., that for plywood manufacture. 

Any desired consistency can be obtained, 
when animal glue is used, by adjusting the 
amount of water or by selecting a different 
grade of glue without changing the water 
ratio. Adjustment of the water-glue ratio 
when no change of grade is involved is so 
—— as to require no comment. But when 

a new glue is brought into the factory, one 
often has a slightly different grade to deal 


with. That raises the question, what is grade grade 


and how does it affect solution consistency, 
and the gluing process in general? 
It has never been sufficiently impressed 


upon the woodworker that the word grade is 
used by the glue manufacturer in a special 
and technical sense. Confusion arises from the 
free assumption that high grade is synony- 
mous with most desirable. Sometimes this is 
true, but not always. The truth of the matter 
is that the desirability of any particular grade 
of glue depends upon the use to which it is to 
be put. Low grade glues are more desirable 
for certain purposes than the high grades are. 
The making ‘of plywood is such a purpose. 
Grade is a technical term referring to the 
particular system by which the glue manufac- 
turer classifies his output. It was early dis- 
covered that animal glues varied widely in 


‘two properties, which, because they could be 


measured conveniently, were used as the basis 
of a system of classification. These two prop- 
erties were viscosity and jelly strength. There- 
fore a high grade glue, as engage by the 
manufacturer, is one which a high vis- 
cosity and a high jelly ro tne other 
words, a high test glue. Now the woodworker 
might. perhaps, with equal propriety; designate 

a high grade glue as the one that. serves his 
peek best; but that would only lead to 
confusion, so jit is best to adhere to the manu- 
facturer’s classification, remembering, how- 


ever, that the word grade has a technical and 


mended. But fer certain other kinds of work 
a high grade glue is out of the question. To be 
explicit, a high grade glue is of little use to 
those who cannot arrange their work so as to 
have it ready for clamping in a very few 
munutes. 

Since grade is in part a matter of viscosity, 
it is evident that'a high grade glue has “body” 
—a rather indefinite term. Consistency is 
much better. At any given dilution a high 
grade glue has a heavier consistency than a 
low grade. By the same token, any given 
consistency can be arrived at either by putting 
a high grade glue into dilute solution or by 
putting a low grade into more concentrated 
solution. Although the consistency of animal 
glue solutions can be controlled in this way, 
their setimg characteristics are not so easily 
manipulated. This will be explained when we 
come to the subject of jelly strength. 

Different grades of animal glue require dif- 
ferent amounts of water — assuming, of 
course, that all are to be brought to the same 
consistency. By skillful use of low grade glue 
one can prepare a solution of normal consist- 
ency and adhesive strength with an excep- 
tionally low water content. The advantage of 
using such a solution is pointed out later on, 
in the discussion of the effect of water on thin 
veneers. 

The woodworker may not know the exact 
grade he is using, but at least he should know 
the correct water-glue ratio for it. Although 
he’can determine this for himself after a 
fashion, by rough experiment, he would prob- 
ably do better to obtain it from the supplier 
of his glue. 


(Continued on next page) 
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STOP SCHOOL FALLS 
with FOOTHOLD SAFETY TREAD 


Slipping, sliding, pitching, falling and all the thousands of school accidents they cause, can 
now be reduced instantly, positively, and cheaply without tear-up or tie-up. Built on the same 
principle’ as heavy duty, waterproof abrasive cloth, Foothold Safety Tread stops slipping as 
simply as sanding an icy road. Provided in roll or cleat form for instant application to any 
smooth, clean, floor surface, it permits waste-free, "pin-point™ application to localized hazard 
areas on ramps, stairs, corridors, and shop walkways. 


immediately after laying. 


descriptive booklet. 


Return the coupon for the special 
12 Cleat Safety Kit—or write for 


Quicker and easier to install than either mastic or metal flooring, Foothold 
Safety Tread has greater non-skid surface, and is fully effective when wet with 
water or oil, Completely waterproof and weather-proof, it 
resists oil, grease, alkalies and mild acids—and can be used 
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(Continued from previous page) 

Everybody who buys glue thinks earnestly 
about the price which he is asked to pay. 
Having been conscientious up to this point, 
many people grow careless when it comes time 
to mix water with it. Some do not weigh 
either the glue or the water. Apparently it has 
escaped their observation that mixtures con- 


taining too little water are inconveniently 


thick, hard to handle, relatively quick setting, 
and higher in spreading cost than they need 
to be. On the other hand, mixtures containing 
too much water are unnecessarily fluid. And 
because of their watery consistency they con- 
tribute to various gluing defects, through seep- 
age and extrusion of a too fluid glue and 
through swelling and warping of the adjacent 
wood, The proper proportioning of glue solu- 
tions is elementary of course; yet it is sur- 
prising how often the elementary things are 
neglected. 

Let us assume now that a solution has been 
correctly prepared, as, for example, by mixing 
1 Ib. of a No. 6 grade glue with 2 lb. of 
clean, cold water. This, after soaking and 


- heating to 140 degrees F. should be at ap- 


proximately the right consistency for veneer- 
ing. The moment such a solution is 
d on a piece of veneer, a number of 

begin to happen simultaneously. The 
ion begins to lose moisture to the 


resulting eventually in the formation of a 
jelly. As a No. 6 grade glue has only to cool 
to about 70 degrees in order to become notice- 
ably solid, it is evident that the gelatinization 
of a spread glue proceeds fairly swiftly. The 
rapid thickening and subsequent gelatinization 
of animal glue solutions are distinctly bene- 
ficial, because they are a guarantee: that the 
glue will stay where it is ptit and not escape 
from the joint by rurining off the sheet or by 
seeping into the pores and ducts of the wood. 
They give promise too of a final solidity which 
will keep the glue in the joint when pressure 
is applied, even when that pressure, through 
accident or misdirected zeal, is in excess of 
the proper amount. 

There is another side to these phenomena, 
though. The gradual gelatinization of the glue 
points to a need for haste, because the ply- 
wood must be in the press and the load ap- 
plied before the giue has become completely 
solid, since it is obvious that a glue jelly can- 
not take hold on a fresh surface like a fluid 
glue. The condition of the wood should also 
give ground for concern, because it is swelling 
and perhaps curling in the meantime. The 
water which the veneer absorbs from the glue 
affects it profoundly; the thinner the veneer, 
the greater the effect. Veneers may absorb as 
much as 10 to 30 per cent of their weight of 
water —a moistening which may nullify the 
effect of their previous redrying. When moist 
veneers are glued they will be held in an ex- 
panded condition when the glue sets. This 
may be a contributing factor to warping of 
the panel. It may also cause the checking of 
the faces when the moisture absorbed from 
the glue escapes with consequent shrinking. 
Such considerations as these point out the 


urgent need for haste in getting veneered 
stock under pressure. 3 

Gelatinization through cooling is a phe- 
nomenon which is peculiar to animal glue 
solutions. Although it is sometimes looked 
upon as a source of annoyance, it really con- 
stitutes the greatest advantage which animal 
glue has over its rivals. By requiring speed 
and precision in handling, it compels the ply- 
wood manufacturer to adopt the most ap- 
proved methods of gluing. Delayed pressing, 
which clearly is harmful in the manufacture 
of fine plywood, is ruled out as a practical -im- 
possibility when animal glue is the adhesive. 
It is true that warm wooden cauls are some- 
times used for the purpose of giving the 
veneering crew a longer working time. But 
the use of warm cauls often leads to their 
abuse, especially when they °are heated above 
120 degrees, in order to cover up inefficient 
methods or inexpert handling of the spread 
veneers. Used in conjunction with a jellied 
animal glue, warm cauls afford the best means 
of laying fancy (such as crotch and burl) 
veneers; but generally speaking, the applica- 
tion of overhot cauls is a thing to be avoided, 
since they nullify one of the most valuable 
characteristics of animal glue —namely, its 
ability to set quickly. 

Animal glue solutions tend to gelatinize 
when their temperature falls to 60 to 90 de- 
grees F. The variation which is seen here is 
due to differences in a previously mentioned 
test characteristic — namely, their jelly 
strength. The simple truth of the matter is 
that the jelly strength of a glue seems to 
measure its tendency to go into the jelly state 
when the temperature is low enough to permit 

(Continued on next page) 
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ASSURE BETTER 
TEACHING PROCEDURE 


ment which can be operated with con- 
fidence. They are designed for firing the 
entire range of clays including the finest 
porcelains with temperatures up to Cone 
13; for decorating with enamel and glazes 
on glassware and metals at low tem- 
peratures. 

Hinged doors are convenient and easy 
to operate. Production can be doubled 
by adding as second kiln and operating 
it alternately from the same transformer. 


Harper Electric Kilns are proven and ap- 
proved by schools, industries, and studios. 


Write for data. 


Tlarper 


1445 Buffalo Avenue 
NIAGARA FALLS NEW YORK 

















(Continued from seine gabe 
it. The rate of setting is proportional to the 
speed at which the glue solution cools to a 
temperature at which it .can gelatinize. The 

i the jelly strength, the quicker it will 


is, a high test— glue is therefore out of the 
question in plywood manufacture. On the 
other hand, it would be poor policy to use 
one of the lowest grades obtainable, because 
the jellying tendency of animal glue, if not 
too pronounced, is one of its: most valuable 
features. 

To its tendency to go into a jelly on cooling 
animal glue owes its gradually increasing con- 
sistency, which helps prevent seepage, stain- 
ing, and runoff. To that also it owes its 
eventual semijellied condition, which enables 
it to maintain itself in joints in spite of ex- 
cessive pressures which might otherwise 
cause a “starved” (that is to say, a weakened) 
condition. To the same characteristic it owes 
that quickness of adhesive action which mini- 
mizes slipping in the press —a constant dan- 
ger when glues which are thick for any other 
— than gelatinization are loaded too sud- 

ly. 

The unique properties of animal glue there- 
fore éntitle it to consideration wherever the 
veneering department is organized for speedy, 
efficient work. Fancy veneers are its special 
province, as are all other kinds of veneer 
which are especially subject to staining and 
checking. Animal giue demands a quick, sure 
technique, which, however, is nothing more 
than the goal toward which all sound work- 
manship strives, no matter what the adhesive. 


BEING RESOURCEFUL 
DELMAR W. OLSON 


Southern Illinois Normal University 
Carbondale, Ill. 


As. much as we disliked Hitler and his 


|. policies, there is a lesson that we can well 


take from him— he was resourceful, al- 
most beyond comprehension. Faced with 
a.scarcity of many raw materials he in- 
vented substitutes. Having to do without 
certain products and materials, many of 
his production machines became idle, but 
he quickly adapted these machines to fit 
new products. Substitutes for basic ma- 
terials and synthetics for natural materials 
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lenge. It is a challenge to them to show 
the quality, the spirit which marks our 
educative program. 

The question then arises, “what can 
the industrial-arts teacher do to keep his 
shop in full production when regular ma- 
terials are cut off?” There is one answer — 
resourcefulness. Resourcefulness may take 
many forms. Wherever it may lead in terms 
of program and pupil activities, it will re- 
quire that the industrial-arts teacher re- 


terests of guidance — personal, social, eco- 
nomic, vocational, and recreational. 

One thing that we can do for our stu- 
dents is to help them to stay in school as 
long as possible. Let there be more than 
ever, socially desirable purposes for their 
schoolwork. Industrial arts can and must 
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MILLERS FALLS 
peepee 


\ SINCE y, 


1868 


ALL YOU NEED T0 
KNOW ABOUT TOOLS 


Your best assurance of complete satis- 
faction in the tools you teach with is the 
Millers Falls trademark with its famous 
_ slogan. This trademark of quality rep- 
resents the finest in hand tools, portable 
electric tools, hacksaw blades, metal 
cutting bands, machinists’ and precision 
tools . . . tools that have stood the test 
of time in the hands of countless in- 
structors, students and craftsmen alike. 
Though their supply has been short, 
the quality of Millers Falls Tools has 
remained constant ... and progress is 
being made towards “increased produc- 
er ne top ener and 
more effective. Ask your supplier or 
7 wales 00 us foe full decsile shout this 
extensive line of quality tools. 


ONE THING IN COMMON — QUALITY! 


MILLERS FALLS COMPANY 
Greenfield Massachusetts 
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Electetaed:Shens Equipment, Supplies, and Motor Testing Equipment 


These near lists may - be 
found helpful in checking inven- 
orks at seapeny Serer 

If possible, each shop should have 
access to a projector, so that stills, 
silent movies, or sound movies, may 
be used also in the student’s indus- 
trial arts and vocational education 


courses. 
BENCH GRINDER 
BENCHES — plain or with draw- 


- ae should have electrical outlets 
a) Auger, % in. to 1 in. by 16ths 
b) Auger, 11/16 in., 18 in. long 
c) Drill, for wood, square shank, 

¥% in. to % in. by 16ths 


BLACKBOARD — permanent or 


ABRASIVE CLOTH — Aluminum 
oxide, 1, 134, and 2 in. wide 
ARMORED CABLE 
@) 2 wire, No. 14, single strip 
6b) 3 wire, No. 14, single strip 
c) Box connectors 
ATTACHMENT PLUG 
BAR HANGERS 
BATTERIES — dry cells 
BATTERY ACID — 1.300 
BATTERY SEALING- COM- 
POUND 
BOX CLEATS 
BRADS — % in., No. 19, and 14 
in., No. 16 
BRAKE. LINING — % by 2 in. 
pee eer = for motors 


BURG CONTACTS 
e circuit 

b) Chesed circuit 
BUSHIN 


GS 
@) Loom, No. 1 and No. 2 
b) “Jiffy” loom No. 2 
BUZZERS 


CLEATS —unglazed porcelain, 2 
wire 


CLIPS — ‘est, with insulators, Uni- 
versal, Nos. 22, 23, 24, and 25 
COMMUTATOR CEMENT 
CONDUIT 
a) es ¥% in., % in., and 1 


2 ee connectors, for flexible 
¢ t flexible 
2) Lock meth 36 Ing 34 tm, and 


BLOWTORCHES — 1-at. size 
BOOKCASE 


BU. 

CAB —wood or metal for 
filing class records, 

sheets, 


A with drawer 
DRILL 

a) Breast 

9) eee 96 tu 36 TEs 


c) Hand 
d) Portable, electric 


¢) Twist, 1/32 in. to % in. by 
32nds 


DRILL PRESS 
@) Bench, hand, or 
b) Heavy, power 


FIRST-AID CABINET AND SUP- 
LIES 


HACK SAW 
-@) Blades, 10 in., 24 tooth 
6) Frames, adjustable 


wer driven 


a) Claw, 12 oz, 
b) Machinist’ 


s, 
HICKEY —¥4 fo, and 3 in 
a) oherbit Syed or 12-in. swing, 


PLigRe 
a) Gas, 6% in. and 8 in. 
b) Side 6 in. 
PUNCH — for metal molding 
PUNCHES — assorted 


Electrical Shop—Supplies 


cle RNG 26 Ors 98 es et ee 

“Filings, % iny LL, LR, and 

b) Covers, % in., blank 
OPENERS —- mortised 


DOOR 
FISH PAPER — .0125.in. thick , 
SRETORES — Tiles chain,. suspen- 


FIXTURE STUDS 
FUSES 
a) ee ne eee 


in., asso 

Se ee ee 
LAMPS 

a) Carbon, 220 volt, 60 watt 
ae Se 


and voltages 
c) Guards for brass sockets 


NUTS — iron, 4-36, 6-32, 8-32, 10- 
24, 12-24, 10-32, 14-20 
UTLET BOXES — 4 in. square, 
with one round blank cover, and 
one cover with 
STRAPS — 


RECTIFIERS — Tungar, for 
ing from 1 to 12, 6- and 12-volt 
batteries 


RELAYS — Dixie 
RESISTANCE BOARDS — for 


testing 
RESISTANCE UNITS — 125-ohm 
RHEOSTATS 


a) Compression, 275 watt 
b) Field, for shunt and com- 
motors 
ROS 


— wood 
ROTARY CONVERTER — 5-kw. 
— 3 phase a.c., 110 volt 
SCREWS 
a) = 8/32, 10/24, 12/24, 


Machine, roundhead, 4-36 by 
id ing 62 by Ya 82 by 
in., 8-32 by % in., 8-32 
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b) Mtn « vg gem Pagealgal 
¢) Porcelain, key, with 
SOCKET CAPS CAPS— 4 in. end % in. 
bushed 


SOLDER WIRE — 50/50, size No. 
10 


SOLDERING PASTE —2 oz. cans, 
noncorrosive 


SOLDERING SALTS — 1-oz. cans, 
noncorrosive 
SPEED COUNTERS — 0-9999. 
SPLIT KNOBS — porcelain 
SPRING BALANCES — 0-30 Ib. 
(Continued on page 52A) _ 





(Continued from page 48A) 


articles. Chairs from barrels, tables from 
nail kegs, seapbox racers from boxes are 
typical ideas. As a matter of fact it is 
now a good time for us to find out just 
what the subject matter content of woods 
can be. It is doubtful if any of us have 
exhausted more than a fraction of the pos- 
sibilities for pupil experiences in the field 


of 
Metals are becoming more available, but 
even if they are, it is well to remember 


that some pieces of salvaged brass and 
copper can keep a group busy for a long 
them into . 


time when the students turn 


dress ornaments that are now so popular. 
Scrap iron and steel also are available, and 
almost every farm has a junk pile and 
every town a junk yard. Smaller projects 
and those involving a minimum of material 
may be devised which will still offer many 
learning opportunities. 

Textile materials, such as cotton .and 
wool, may also be salvaged and used. A 
discarded woolen sweater can supply 
enough yarn to weave several neckties or 


nal, pas many weaving jobs 
Weaving in the tages banding stated 
the Navajos or the colonists can become 





a rich experience. Looms can be constructed 
by the students and the entire process from 
weaving design through loom design and 
construction can be studied. 

Ceramic materials are plentiful. Pottery 
and modeling may well be explored more 
deeply than we have done in the past. 
Work with cements and plasters in cast, 
turned and carved projects offer a wide 
field of exploration. 

In our electrical and radio work we may 
have to save the spilled bits of solder and 
re-use our copper wire. Discarded radios, 


t _ electric stoves, electrical appliances, auto- 


(Continued on page S4A) 
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GROOVING MACHINES 





The student who has learned his trade with PEXTO 
Machines and Tools for modern Sheet Metal Fabri- 
cation will meet them again as old friends when he. 
moves on to his “qualified-worker” job. 





Shown here are a few 





typical machines of the 
Sheet Metal Worker's 
Craft. Ask us for full 
details when planning 
for shop equipment. 




















STOW & WILCOX COMPANY Since 178 SOUTHINGTON, CONNECTICUT, U.S. A. 
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For all 
oe al The So chisels pages ge 


Faasges. steel ag tou ise, 
ne cutting edges. Various types of 
socket, tang butt and firmer chisels, 

gouges and turning tools, 


AUGER BITS AND DRILLS 
There's a GREENLEE for every need 
. all types of twists and heads. Cut- 
ting parts precision-sized to indicated 
diameter, -true-square shank tapers, 
filed-sharp edges. 


EXPANSIVE BITS 

For fast, uninterru cutting . 

newly-designed wide, open throat for 
itive chip clearance. Two styles: 

Ser. fast Expansive Bit with quick 

a feature and Pisin 

Expansive Bi 


SPIRAL SCREWDRIVERS 
Built for of hard service, the 
GREENLEE — a i 
corporates special, long- Pp 
om r bronze — nuts co wastand 

— wear. Adjustments are q 

le, positive. Available in small, 

poo and large sizes—with or with- 
out spring return. 


AUTOMATIC PUSH DRILLS 
Completely enclosed gg Pt 

keep out dirt and gri untnoed 
handle serves as peadlity accessible 
magazine for 8 drill points supplied. 
Constructed with oe -<geaoaae 
bronze drive nut for long wear. 


(Continued from page 50A) 
STARTING 


) For tall + various 
. : 
makes 


* b). For shunt wound, 1 h.p., 110- 
volt motors. Overload release 


c) Ser daeeend. t be ii 
avd motors. No voltage re- 


5 Gs ees at as 
makes and principles, for 1 


h.p., 3-phasé, 220-volt a.c. 

motors 

| STORAGE BATTERIES —6 volt 
SWITCH 


3 jg 
pom ng Rl ay for '10-amp. 


j) Surface, snap, electrolier 
k) Surlce, pra SP.DP., 3 way, 


OARD — as 


SWITCHBO required 
TACKS — double-pointed No. 10 


TAPE 
@) Friction, 34-Ib. rolls 
b) Rubber, %4-Ib. rolls 


TELEGRAPH SETS — including 


sounders, and relays 
#) Complete bridging, independ- 


») Cour vestibule telephones 
wer and 


See ee tee 


poe sa 110-220 volt, 


ery 5 ms ae 6 we 


g) Reber covered, No 16, brew- 
hk) No. 18, lamp cord, green and 


i) S.C.C. copper magnet, enamel- 
ed, sizes Nos. 16 t0 26 inclu 


Electrical Shop— 


Motor and Testing Equipment 


a) Automatic needle drop 
b) Gravity drop 
c) Manual needle drop 


ARMATURES — burnt aut, for re- 
pairing 
er CHARGER — commer- 


CIRCUIT 


BREAKERS 
a) Air, es pele overload, 25 


1) Ale ing pol, underiond, 15 
amp., 550 


a) For multiple-speed motor 
b) For 1 hp., 110-volt series 
motors 


GENERATORS 
@) Motor-generator set, 10 de. fe 
to supply 110-volt dc. 


/ pi ero standard, 110-220 


volt, a.c. 
- g) Voltmeter, standard, 125 volt, 


hk) Voltmeter, standard, 125 volt, 

D i ease student, 110 volt, 

k) mney student, 110 volt, 

1%) Watteneter, standard, 110-220 
volt, 30-60 amp., d.c.-a.c. 

m) Wattmeter, pany 110-220 
volt, 30 ac-d.c.- - 


amp., 
) Watt-hour meter, 125 volt, 5 
amp., 2.c., single phase, var- 








The GREENLEE Line also includes razor-blade draw etc. Multiph Lib hes 
knives, bit extensions and other high -quality tools j b) das, 6-volt d.c. coupled 4) 220 volt : . 
for the woodworking craftsman, to an ac. motor for 6-volt ¢) Series, 1 hp., 110 volt, dc. 
circuit testing ~f) Shunt, 1 hp., 110 volt, d.c. 
complete information on GREENLEE tools, write Greenlee Tool Co., ¢) Auto generators of different.  %) Split phase and ac. 
Division of Greenlee Bros. & Co., 2023 Twelfth Street, Rockford, Winois. makes 110 volt, phase, assorted 
GRAVITY CELLS h) Split phase motors, 


‘METERS : 3 1 220 
gia b) Ammeter, standard, 60 amp., various makes a 
dc. DU fractional h.p., 110 
— SS c) Ammeter, student, 60 amp., + een makes 4 
; , © ; : 
i ae es ea deat 


e) Voltmeter, standard, 0-10 volt, 
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PERATING advantages like 
ell these (to mention just a few) 
justify your good judgment in speci- 
fying Crescent Saw Tables on your 
requisition for woodworking ma- 
chinery: 


(1) Gaselene, cored-out, heavy cast iron 
base rigidly supports built-in motor. 
(2) Arbor is mounted in precision ball 
which are enclosed in dust- 
proof housings. 
(3) be Pape to an angie of 45°; it Reaty 
in any position. Graduated scal 
= pointer indicate degree of onde. 
(4) Reais | fence tilts to an le of 45° 
right; a ani Wt tee os ale 
right or left side of saw. 


(5) Cut-off gauge adjusts to 45° for right 
or left mitering. 





ENT SAW TABLE 


Tilting-table unit 
is vibrationless . . . combines 
utility and convenience 


(6) Motor control and other adjustments 
are conveniently located at front of 
machine. 


These features result from Crescent’s 
more than fifty years’ experience in design- 
ing and building woodworking machinery. 


Standard equipment for the Crescent Saw 
Table includes safety guard, ripping fence, 
cut-off gauge, one saw, mandrel wrench, and 
saw splitter. 


Select shop equipment that provides stu- 
dents with real production training, on 
machines well-known in the woodworking 
industry for high performance standards. 
Specify Crescent Ay Tables. 








703 Pine St., Leetonia, Ohio 
Send 





CRESCENT MACHINE DIVISION 


me, without obligation, a free copy of 
the Crescent Woodworking Machinery catalog. 
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Woodworking Equipment, Tools, and Supplies 


These maximum lists may be CHAIRS —teacher’s and tablet arm lathe, to take 24, 36, 48, 6b) Combination, band saw, cross- 
found helpful in checking Max CORE OVEN —for patternmaking 60, or 72 in. between centers. cut saw, ripsaw, and mortiser. 
tories or preparing budgets. class to be complete with cup Machine to completely 

If possible, each shop should have DESK —teather’s, with drawer center, center, faceplate, 
access to a projector, so that stills, ; ' rosette tool rests, and c) a swing type 
silent movies, or sound movies, may ‘ACE — for ‘melting — soft center drift for head block 
be used also in the student’s indus- metals (for patternmaking class) b) P. , with end face- 
trial arts and vocational education GLUEPOT — at. or 2 gt, electri : +> d) Filing machine, direct motor 
courses. gas, or steam of direct-motor-drive type, . drive 

GLUE WARMER OR COOKER — equipped with variable-speed e) Jig, direct motor or belt driven 
BENCH 1- to 5-gal. capacity motor, faceplates and floor f) Portable band saw, 14 to 20 
e) Shop, with hardwood tops, GRINDER ‘ stand. (For patternmaking in. ball bearing, motor driven 
1% in. or over in thickness, ) Automatic knife, direct-motor- class) g) Saw bench, directly connected 
the top to project far enough 9” “© Omiee o ite largest knife MORTISER to motor, and to have both 
to allow a rapid-acting or bn gl school shop, complete a) Set itiersade, or belt- ' vip and crosscut saws. Rip 
nr esas ae ha ohh shies driven, hollow-chisel mortiser, and crosscut gauges also to be 
ar bo. wk ees 4) Bete bond ore 3 titing type with bh hold-down § -k) Universal saw bench, 14 to 16 
in. birch or maple board wide ) Rea. wake ictena. eee clamps and stop ‘rod in., motor driven 
enough to cover the working © es to be completely ©) Portable, vertical, hollow- —) Variety saw bench, motor 
face of the bench at the time h She catiopad chisel mortiser, bench type ~ driven, tilting table, with uni- 
of buying the benches. This wan ier teem oat cee PLANER — 12, 18, 20, 24, or 30- versal sliding table. The arbor 
board can then be fastened to : any throughout, One in., motor or belt-driven, is to be fitted for a dado head, 
the top proper with screws ~ " ace planer. Safety-head cyl- and the table is to be slotted 
sles ties aoe Tastee oe «Seas mo 
Ww worn e- ence 
es should be made of thor- ¢) Revelvieg Egy a — setting and jointing device com- and miter cutoff gauges 
oughly —kiln-dried lumber potas Be trom plete with bar should be mounted SHAPER 
throughout. They may be on machine if possible a) Motor drive, single or double 
either plain or of 6-drawer JOINTER SANDER spindle. Table to be ae 


a) 6-in. or 8-in. portable jointer. a) Belt, direct motor drive 


type 
b) Glue Table to be fitted for rabbet- b) Disk, motor or belt b) Portable shaper or router with 
c) Stain, with metal-covered: top ting. Safety-cylinder type, c) Oscillating motor a n of cutters 
with safety guard TENONER — single with cop- 


4) Teacher’s demonstration equipped 
BLACKBOARD — permanent or b) 12, 16, hy in. direct wr 3 


le bearing. 
otictus inder to be of safety-head 





¢) Vertical spindle and disk woodworking 

BULLETIN BOARD type. Table to be fitted for sander 7 to 10 in. 

CABINETS — wood or metal for ’ rabbetting. Jointer to be Saws WOOD TRIMMERS — complete 
filing class records, instruction equipped with safety a) Band saw, 20 to 36 in. motor with all gauges and taper 
sheets, drawings, finishing ma- LATHES drive. Upper and lower wheels Base of trimmer to be slotted and 
terials, hardware, small tools, sup- a) 6-in. to 16-in. motor-in-head, to be completely guarded. laid out for — settings (for 
plies, etc. motor-in-base, or belt-driven Table to tilt to 45 deg. patternmaking ) 

Woodworking—Small Tools 

AWLS — brad, assorted sizes f) Expansive, % in. to 1% in. b) Floor .@) Cold, machinists’, 34 in. and 

BEVELS g) Expansive, % in. to 3 in. ee Oe NS bet ¥% in. 

a) Protractor hk) Forstner, square : b) Mo chisel and bits, 34 
b) Sliding T, 8 in. to ¥% in. inclusive, by 1 4) Glue, round, 136 tn in. to §% in. by 16ths 

BITS j) Screw driver, square a ’s hair, No. 1 -  c¢) Socket firmer, bevel 
¢ ant 16ths k) Twist drill for wood, Square jf)’ Varnish, Sowing, 2 in. and 2% and 1% in. 

(son bie, me aes shank, 1/16 in. to 3% in. in- in. d) Socket firmer, plain edge, 
a a a6- 16 . clusive, by 16ths g) Varnish, flat, %4 in. % in, ‘in., % im, and 1 in. 

usive, b }) Twist drill, straight shank, ~ and 1 in. ¢). Tanged firmer, bevel edge, %, 

c) Braces, ratchet type, 8-, 10-, 1/16 in. to % in, inclusive, BURNISHERS — oval or round %, %, M%, 1, and 1% in. 

12-, or 14-in, sweep by 32nds CAN OPENER CLAMPS 
d) Countersink, for wood, rose BLOWTORCH CARVING TOOLS a) Bar, 24, 48, and 60 in. 

pattern, 4% in. and % rg BROOMS : a) Sets containing 6 tools b) Hand-screw, 4, 5, 6, 7, 8, 10, 
e) Dowel, square shank, 4 in. BRUSHES 5) Sets containing 12 tools 12; and 14 

5/16 in., % in, % in. % in. a) Bench duster, 10 in. CHISELS (Continued on page S6A) 





(Continued from page SOA) 
motive equipment, will supply many of 
the materials needed. An old storage bat- 
tery can be overhauled to provide inex- 
pensive current. It can be charged by a 
secondhand auto generator. 

Craftwork offers unlimited possibilities 
with inexpensive materials. Corn and 
pumpkin seed necklaces are still popular 
with the smaller girls. Sliced black walnuts 
strung on shoestrings make attractive belts. 
Bolero jackets from feed and burlap sacks, 
embroidered in brightly colored yarns, are 
fun to make. Old leather boots and jackets 
are a good source of leather. Although not 
toolable, ornamentation can be added to 
the leather by enameled, lacquered, pierced, 
and overlaid designs. 


Musical instruments can be designed to 
fit the abilities of almost any pupil. Xylo- 
phones from three or four notes to several 
octaves are possible. Scrap wood, metal, or 
glass may be used in 


make. Rattle bones and castanets will add. 


special effects. Chimes can be made from 
old pipes. Every. pupil knows of Bob 
Burns’s bazooka. It would be great fun 
to devise such unorthodox instruments. 
Hillbilly bands capitalize on them. 

It would be quite impossible to list all 
the things that could be done by a re- 
sourceful teacher and his pupils. The fact 


that it is looked upon as being impossible 
makes it all the more interesting because 
it gives everyone so much opportunity to 
do something creative that hasn’t been 
done before. 

Now is the time to broaden industrial- 
arts subject matter rather than to con- 
strict it. Materials will always be available 
for resourceful teachers and pupils. It 
means an examination of our present work 
with an eye to what might be done. It is 
a wise teacher who takes this problem of 
limited materials to his students. Solving 
the problem co-operatively will bolster the 
general morale. Imagine the excitement 
wrapped up in a group project centering on 
“the making of something out of co oi “a 


(Continued on next page) 
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VOCATIONAL EQUIPMENT 














SHELDON’S long, continuous, and 
-successful experience; efficient 
planning service, and unsurpassed 
production facilities combine to 
provide the utmost in utility and 
economy in shop equipment. Let 
SHELDON’S Planning Department 
assist in preparing shop layouts, 
compiling budgets, and writing 
specifications. 





rH. SHELDON «& company 


MUSKEGON, MICHIGAN 








4 J. C. Woopr, director of vocational and 
adult education, Wichita, Kans., has been ap- 
pointed to serve on the editorial board of “Tech 
News,” a new publication of the American 
Technical Society, Chicago, Ill. 

@ Ray Karnes, after serving three years with 
the army engineer’s corps under Gen. MacArTHUR, 
has returned to his position at the University of 
Missouri. 

4H. D. SxHorwett, fornierly instructor-co- 
ordinator of the office training program, Topeka, 
Kans., has been appointed state supervisor in 
the field of vocational business education, Topeka, 


Kans. 
€ Peastee, who has eleven years of 
tier te oe petarcaad amuchmae Leo been 


the “appointed machine-shop instructor in the day 





trade program at Parsons, Kans. . 
¢ Louis P. Hancock has joined the teaching 


staff of ‘the McFarland Trade School, Coffeyville, 
Kans. He will be instructor of auto mechanics. 

@ Ray Extert, who has ten years of experi- 
ence as an industrial welder, has been appointed 
as welding instructor at the McFarland Trade 
School, Coffeyville, Kans. 

4 Jonnw C. Junxens has been made welding 
instructor in the trade program at Kansas State 
Teachers College, Pittsburg, Kans. He has had 
eleven years of welding experience in industry 
and in the arniy. 

@ Perry E. Bascock, assistant state supervisor 
of trade and industrial education of the eastern 
and southern sections of Georgia, has been made 
executive director of the entire vocational pro- 
gram of the city of Atlanta and Fulton County, 


a. 
4 Frep S. Jarvis has been made instructor-co- 
(Continued on page 58A) 
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FOR WOODWORKING AND FARM 
The most complete line offered by 
one manufacturer. 


FOR ELECTRICAL SHOPS Hammers, bit 
braces, bit extensions, screw drivers, 


FOR SHEET METAL SHOPS Hammers, 
chisels, punches, etc, 


Get your copy of 


THE NEW STANLEY TOOL CATALOG No. 34 
. .. tools for all school shops | 


FOR AUTOMOBILE SHOPS Hammers, 
chisels, punches, screw drivers, etc. 


SHOPS Hammers, rules, 


hammers, etc, 


FOR MACHINE 
chisels, punches, } 
FOR FORGE SHOPS Anvil tools, tongs, 


levels, etc. 


Visual teaching aids and project pians at cost. 


STANLEY TOOLS 


DIVISION OF THE STANLEY WORKS, Educational Dept., New Britain, Conn. 


STANLEY 





~ Tiede Bark P 
HARDWARE - HAND TOOLS - ELECTRIC TOOLS 
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c) feces ina C, 4, 6,-and 8 


DIVIDERS — wing, 6 in. and 10 in. 
DOWEL PLATE —6 in. long 
DOWELING JIGS — with bushings 
DRAWKNIVES — 7 in. 
DRILL 

a) a hand, with 8 drill 


points 
b) Chuck, 0 to % in. 2 
c) Hand, 0 to % in., for round- 
shank drills 


d) Star, for concrete, % in. and 
% in. 
FILES 
a) Auger bit, assorted, 6 in. 
b) Cabinet, 8 ~ 2 and 10 in. 


e) Mill, bastard cut, 12 in. 
f) Round, bastard cut, 12 in. 
g) Taper, slim, 5% in. and 7 in. 
_FIRST-AID CABINET AND SUP- 
PLIES 
GAUGES 
a) Bit, adjustable 
b) Jointer 
c) Marking, metal or hardwood. 
d) Mortise, metal or hardwood 
¢) Panel 
GLASS CUTTER 
GOUGES 
a) Tanged firmer, outside ground, 
— %, 4, VY, ¥%, and 1 


b) Tanged firmer, inside ground, 
ana tee coat <n 


c) Spoon, %, %, and 1 in. 
HAMMERS —claw, bell faced, 10, 
12, 13, and 16-oz. 


a) Jointer, to fit power machine 
b) Planer, to fit power machine 
c) Sloyd, 3-in. blade 

LEVELS 


ead 

NAIL SETS —1/16 in. and - 3/32 
in. points 

OILERS — bench, 1/3 pt., coppered, 
best grade © : 


OILSTONES 
a) 1 by 2 by 8 in. in iron box 
uge , medium, 434 by 
2% by % by 5/16 in. 


c) Gouge slip, fine, 3 by 2 by 
~ by % in. 2.08 


PINCERS — 6 in. carpenters’ 
PINCH DOGS — &, 1, and 1% in. 
PLANES 

a) Block, adjustable, 6 in. long, 

15%-in. cutter 

6) Circular 

c) Combination, adjustable 

d) Core box 

e) Duplex, fillister and rabbet 

f) Fore, % in., 2}%-in. cutter 

g) Irons, double 

h) Jack, 14 in., 2-in. cutter 

j) Jointer, 24 in. 

k) Round, wood, 1% in. 


1) Router 
m) Smooth, 9 in., 1% ir. or 2-in. 
cutter 
PLIERS 
a) Roufidnose, 5 in. 
6) Side-cutting, 6 in. 


PUTTY KNIVES 
RASPS — half round, woed, 10 in. 
RULES 


a) Board 
b) Se ee need Uy Se 


16ths 

c) Shrink, % in., 3/16 in. 
SAWS : 

a) Back, 12 in., 14 point 

6) Band, to fit power 

c) Compass, 10 in. 

d) Coping, frames 

e) Coping, blades 

f) Crosscut, 9 tooth, 22 in. long 
g) Crosscut, circular for power 
machine 


hk) Dado, % in. to 1 1/16 in. to 
fit -saw arbor 

5) frames, 10 in. or adjust- 
able 


k) Hack, blades, 10 in. 

I) Keyhole, 10 in., 10 point 

m) Rip, 7 point, 22 in. long 

n) , for power ma- 


ore ee ee 


?) Set, 10 points per inch and~ 


coarser 
q) Turning frame, 14 in. 
r) Turning blades, 3/16 by 12 in., 
10 tooth 
s) Miter box, 24 by 4 in. saw, 7- 
in, capacity at r 
SCRAPERS 


a) 
b) Glue, 


c) Veneer, blade, 234 in. long, 
handle 11 in. long 


SCREW DRIVERS 
a) | peasant 4, 6, and 8 


6) Quick return, spiral ratchet 
SHOOT BOARD —and plane 
SNIPS — tinners’, forged steel, 2%4- 

in, cut 
SPOKESHAVES — _ adjustable, 

raised handle, 10 in. long 
SQUARES 

a) Combination, 12 in. P 

b) Try-, iron handle, 8 in. 

c) Framing, 2 ft. 

STEEL FIGURES —hand cut, % 


in. 
TAPELINE — 50 ft., steel 


«) Calipers, 6 in. inside and out- 
le 

6) Calipers, 12 in. inside and out- 
side 


c) Parting tools, % in. 
d) — point, % in., % in. % 


e) Spear point, 14 iu., % in., % 

fp) Square point, % in., % in., % 

2) Teste chisels, 14 in., % in., 

h) Turning gouges, % in., % in., 

j) Turning skews, LH. % in. 

% in, % in. ; 

k) na skews, R.H., %4 in., 
VISE — 3-in. jaw, anvil face 
WRENCHES 

a) Adjustable, 8, 10, and 12 in. 

6) Headless setscrew 

¢) Pipe, 10 in. and 12 in. 

ad) S type or type to fit 


open-end 
4%-in. to 1-in. N.C. nuts 
(Continued. on page S8A) 
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| SAW MFG. CO., INC. 





1290 UNIVERSITY AVENUE, ROCHESTER, NEW YORK 
Saw Makers for Over Sixty Years 





FIRTHITE TIPPED SAW 
SOLID TYPE 
FOR WOOD 







YOUR STUDENTS ARE TO 
TAKE THEIR PLACE IN THE TRADE- 


They should have an opportunity to use or at least 
the experience of witnessing the performance of a 
HUTHER FIRTHITE TIPPED SAW, under the 
instructor's guiding hand. They cut with equal 
ease through hardwoods, teak, fire-proof lumber, 
hard masonite, plywood, linoleum and_ plastics, 
and stay sharp much longer. There is only a very 
slight reduction in diameter through sharpening 
FIRTHITE TIPPED blades. For other HUTHER 
products suitablé for school shop use, send for 
our latest Catalog No. 60. 

Write for HUTHER BROS. new specially prepared 
FIRTHITE FOLDER—just off the press! 
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a) Common, 6d, 8d, and 10d 8’ by 154 Imy Nor 10 by 154 
W d ki b) Flathead, % in. No. 20, % in. in, No. 14 by 194 in, No. 10 
i. CSRs: geese 
Materials and Supplies eg meas’ 1% a, Bo 10 by 2 tn, No 

ALCOHOL HARDWARE: Brackets, buttons, Be ae Ne: 19 be 26 te. Ro 16 07 

BENZINE catches, chain, 

BRADS—¥% in., % in, and $4 in. chest comers, chest trimmings,  ¢) Finseed bolled c) Oval head, brass, No. 5 by % 
No. 20; % in. and % in. No. 19; corner braces, corner irons, corner ¢) Machine in., No. 6 by % in., No. 7 by 
A tes 2, Sos i see Se plates, desk fittings, door fittings, 2) Rubbing - terre 
6 gay ot gaa bangers, San’ em holders OVERLAY CARVINGS Xo. 10 by. 1%4 in. 

0. ’ 

CARBON PAPER — black se F gene thcrorgy Po ogal ~ — = pees py, iin hee Reg gone hy! 

COLORS — dry: burnt sienna, smoking-stand outfits, springs, d No. 6 
burnt umber, cobalt blue, chrome stops, supports PATTERN LETTERS Mitnn mike 
yellow, drop black, lamp black, PINS — escutcheon in., No. 10 by 1% im. No 10 

blue, raw umber, Van- HOOKS PUMICE STONE — No. 0 by 13% in., No. 12 by 1% in 
ayhn epee, a0 San RAPPING PLATES ¢) Roundhead, brass, No 3 oy 

COLORS —ground, in oil or japan: 9) CUP % in., No. 4 by % in; No. 4 
blue, chrome yellow, drop SANDPAPER — Garnet cabinet 
lamp black, Prussian blue, raw LACQUER—black, clear, cobalt , 3/0, 2/0, 0, 3%, 1 SHELLAC 
umber, rose Vandyke brown, _— blue, ivory, medium red, Garnet finishing paper, 6/0, 4/0 @) Orange, cut 4 Ib. to the gal. 

n thinner, white, and COR tapee tear Sie De sitions Wie otk om 

DECALCOMANIA TRANSFERS LUMBER—Ash, balsa, bass, birch, i Tolls of $0 yd. in widths 4 in. ¢) White, to the gal. 

DOWEL PINS AND PLATES cherry, cypress, locust, mahogany, UP to 48 in. Narrower widths on Nore: Shellac should be kept in 

DOE Lees See maple, oak, poplar, red cedar, red special 0 glass or earthenware containers 
5 Se eee con, Calak. Ole set W peset cek tet cok: Gli ad. 

ENAnRE: In 0 pine, mill run, ‘kin Scr Flsthead, brass, No. 3 by 34 __Ught oak, mahogany, and walnut 
a) Selected colors dried will be found for in, No. 4 by % in. No. § by STEEL WOOL—No. 0 and No. 

carpentry, while short, select, kiln . 2/0 
b) Undercoater dried, 4 cad whaler dx Pa. 1 Hin No. Eby Hin No 

FILLERS — paste: natural, golden shop common, kiln dried will be - a Se eae TURPENTINE 
oak, dark oak, and mahogany required for cabinetmaking and ne We Se ee Se TW 

FILLETS —leather, % in. and 3 _patternmaking . Ne. 50 by 106 te, Ee waeeeniit canis, tet, remover 
in. Hardwood, for furniture, should + Se + Basa 12 by 136 fe, spar, and rubbing : 

GLUE oe oe ees » » 10 by 2 in. No. Sty % WASTE <c etiets, oii 
” comme See lengths, or short lengths in., No. 4 by Lo Pag ng WAX — bees and finishing 
b) Liquid MOLDINGS % in., No. 7 by in., No.8 WHITE LEAD 





(Continued from page 55A) 
ordinator of distributive education at Pittsburg, 


Ss. 

@ Water J. Exper has joined the staff of 
Kansas State Teachers College, Emporia, Kans., 
as teacher-trainer for distributive education. He 
was formerly teacher-co-ordinator of distributive 
occupations at Appleton and Sheboygan, Wis. 

4 F. Lester Txarron, newly elected superin- 
tendent of schools in Claremont; N. H., in 
addressing the Claremont Rotary Club, outlined 
to them the vocational trade school program 
offered in Claremont and other districts in 
the state. 

4 Paut More has been appointed instructor of 
industrial arts and evening school co-ordinator 
at Kingsport, Tenn. 

4 K. Orro Locan has been appointed, assistant 
supervisor of distributive education for the state 
of Washington. 

4 Watter Brown has joined the trade and 
industrial education division of the state voca- 
tional department in Missouri. 

¢ Dr. Lyman E. Jackson has been appointed 
dean of the school of agriculture at Pennsylvania 
State College, State College, Pa. He replaces Dean 
S. W. Fletcher, retired. 


4 Avpert F. Gurreras of Foster D. Snell, Inc.,. 
been 


305 Washington St., Brooklyn 1, N. Y., has 
elected president of the New York professional 
chapter of Alpha Chi Sigma. 
4 Foster Dee Snett, president of Foster D. 
Snell, Inc., 305 Washington St., Brooklyn 1, N. 


tunities of women were discussed in detail from 
the practical point of view. ? 

4 Peart E. Oxpr, teacher of printing at Central 
High School, Grand Rapids, Mich. elected 


¢ Witt1am R. Mrrcwert has been appointed 
teacher of printing at the Technical High School, 
St. Cloud, Minn. ? 

4 Harry F. Aivsworts, -state supervisor of 
vocational education, Indiana, died suddenly in 
November. He was noted as an aggressive leader 
during the war years and the postwar reconver- 


sion period. 
4 I. C. Humeerr has been appointed teacher 
of mechanical drawing at Central High School, 


4 Grorce FEHLNER been 
tor of auto mechanics at Collinwood High School, 
Cleveland, 


Ohio. 
4 Merre UNKEFER is teaching foundry work at 
the Collinwood High School, Cleveland, Ohio. 
veterans’ mechanical 





REPORT OF THE A.V.A. CONVENTION 
(Continued from page 26A of the 
February, 1947, i: 


» issue) 


The theme of the Thursday afternoon meeting 
of the Industrial Education section was “Industrial 
Education From Now On.” 

F. J. Jeffrey, principal, Hadley Technical. High 
School, St. Louis, Mo., was chairman of the 
meeting. 

J. C. Woodin, director of industrial education, 
Wichita, Kans., chose i the Place 
of Industrial Education in a City 1 Pro- 
gram” as i title a. a 

Harry J. Hagen, vice-president, Lathers 
International Union, St. Louis, Mo., spoke on 
“What Labor Expects 
Education From Now On”; 
director of operations, Rice-Stix 
Louis, Mo., discussed “What Industry 
Pee Tee a ee eee Now 
PP ar ge 7 director of age ray 

ucation, Co Ohio, presented topic, 
“Vocational Education From Now On.” 


Y., has been elected an honorary member of the structor of printing at the East Technical 

Chemical, Metallurgical and Mining Society of School, Ohio. Calif. 
South Africa. He is also president of the American  @ Ray Yecu was transferred to the Glenville _ Other meetings were held on ry train- 
Institute of Chemists. High School, Cleveland, Ohio. He has charge of ing, co-operative occupational programs, 
@ Dr. Corwerta T. Swett of Foster.D. Snell, a general. shop in which metalwork, woodwork, association of technical high school and 

Inc., 305 Washington St., Brooklyn 1,.N. Y., spoke and plastics are taught. ee ts institutes, printing education, building trades, and 

at a vocational conference for women students at 4 Berwarp Specut is teacher of mechanical 

Purdue University held recently. In her talk on drawing and art at the East Technical High The vocational guidance section meetings were 

“Women as Professional Chemists,” the oppor- School, Cleveland, Ohio. (Continued on page.6CA). 
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“OLIVER” 
WOODWORKING MACHINERY 


Students trained on “Oliver” machines 


accomplish more 


Students trained on “Oliver” machines 
enter industry with a sound training for 
further progress, reflecting credit on your 
A 

Safety is a keynote of “Oliver” design. As 
for performance, “Oliver” machines have 
those plus features that make them the 
choice of industry the world over. They 


~ are engineered to stand up under hard 


usage for years and years. Moreover, 
students are soon able to set up “Oliver” 











Wood Trimmer 


Over 2100 schools shops use “Oliver” equipment. If 
you'll tell us the machines that in- 
terest you, we shall send you illus- 
strated bulletins containing full 
details. 


\ 


machines accurately. Self-locking devices 
keep machines in perfect adjustment. 


Is your shop equipped to meet the in- 
creased demands of today? Now is the 
time to check it. The machines illustrated 
ate typical of a complete line of Circular 
Saw Benches, Band Saws, Jig Saws, 
Planers, Jointers, Shapers, Speed Lathes, 
Tool Grinders and other equipment to 
make your teaching most effective. 





=. 


Tilting Arbor Variety Saw Bench 





Junior Model 
Oilstone Tool Grinder 





Double Arbor, Motor 
Arbor, Tilting Saw Bench 





30-inch Band Saw 





we 





‘OLIVER MACHINERY COMPANY, GRAND RAPIDS 2, MICHIGAN 
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YOUR CRAFT BOOK 

by Newkirk and Zutter — $4.00 (School Edition) 
Here is a book of intriguing projects, 108 in all, for elemen- 
tary schools, grades one to eight. It is full of ideas for gifts, 
play and decoration and provides many fine examples of 
art principles as applied to construction work. There are 20 
vari-colored plates, plus 88 in black and white. 224 pages. 


Two Books JUST OFF PRESS! 


of the development, chemistry, properties, 








THE PRODUCTION AND PROPERTIES 
OF PLASTICS 
by Kaye — $4.00 (Educational Edition) 


Of interest to schools and persons desiring up-to-date 
technical information, this book provides a complete survey 


testing, design 
and production of plastics. A thorough analysis of the sub- 
ject is augmented by the practical shop apn of the 
author. 602 pages, 230 illustrations. 











Baysinger and Silvius 


INDUSTRIAL ARTS 


Examination copies will be sent on approval. 
you are entitled to the usual discount. 


| INTERNATIONAL TEXTBOOK COMPANY Scranton 9, Pennsylvania 


Other Outstanding Shop Books for Your Classroom: 
BUILDING TRADES 


HOUSEHOLD MECHANICS.  ......cescscccccssecnccccscccces $2.40 CARPENTRY Sy Vebeane FOGe oss dns cb ocstesvusiscaedcsuveue $2.45 
Bedell and Gardner Lownd 

WOODWORKING FOR EVERYONE..........0eeeccesseeeeee 2.40 CARPENTRY Was Wena WIN soc 8a ks Fa iw iets oe cawaae 1.75 
Shea and Wenger Lowndes 

PLASTICS — PROBLEMS AND PROCESSES..............-: 3.00 ‘ ea BEN y WORMS FIN i es hab ekir's p504 chee pcb vadea cee 2.65 
Mansperger and Pepper 

ELEMENTARY MECHANICAL DRAWING avacieMis cars eet ae BUILDERS * HARDWARE, Woliite Sass: so Shao ith cas a Secceane 1.30 
Klenke Ane Hayes 1.0.8. Staff 

ADVANCED MECHANICAL DRAWING........ce+s0eeeeee05 1.75 eae’ STEEL SQUARE, Volume 254..........5cccccceececcces 1.50 
Klenke and Hayes Staff 

ENGINEERING DRAWING .......0sceecccsnccccscccceeeces 3.50 PLASTEhines AND ARCHITECTURAL TERRA COTTA, 
Carter and Thompson Volume 246C — Lowndes ... 10... 2 ccc cccceccccecwccsccvce 

EXPLORING THE GRAPHIC ARTS.........6-0+-cceeeeeees 3.00 BUILDING STONE FOUNDATIONS — MASONRY, 
Marinaccio and Osburn Volume 245B — Lowndes ..... 2... cc ccecc ces deccccccveces 1.80 

phe) =n LESSONS IN PRINTING.............++-000. 1,50 ee > Pas ey FANCY BRICKWORK, Volume 248B............ 1.60 

: owndes 
SS THE ARTS AND INDUSTRIES................ 2.00 eager eles AND WOOD FINISHING, Volume 253............ 1.00 
illiams 0 es 

PEWTER — SPUN, WROUGHT AND CAST............+.+.+ 2.50 THE SLIDE RULE, Volume N255............ccecccccccccceces 1.00 
Osburn and Wilber Strohm and 1.C.S. Staff 

THE STUDENT’S PLANNING BOOK.....,.......0--e00s000: 40 inky 7 oe ian TN SPEIER AR AES SESE SOT oi 1.00 


If you are in the educational field 
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held on Wednesday afternoon, Thursday morn- 
ing, Thursday afternoon, and Friday morning. 

At the Thursday morning session, M. D. 
Mobley, A.V.A. past-president representing vo- 
cational guidance, and state director of vocational 
education, Atlanta, Ga., was chairman; and Glenn 
E. Smith, state supervisor, occupational informa- 
tion and guidance services, Jefferson City, Mo., 
presided. 

Dolph Camp, state supervisor of occupational 
information and guidance services, Little Rock, 
Ark., explained “Probable ’Trends in Federally- 
Aided Programs of Vocational Guidance.” 

Then M. Norcross Stratton, state director of 
vocational education, Boston, Mass., presented 
the topic, “Guidance Services Needed in Pro- 
grams of Vocational Education,” whieh was 
discussed by a panei consisting of Earl H. Little, 
John Coleman, Ruth Huey, J. M. wee J. 
Warren Smith, John H. Hughes, Mar , of 
Schrader, Ella Stephens, Martha Creighton, Mask 
Nichols, Frank Johnson, and David L. Nicholson. 

At the Thursday afternoon session Rufus M. 
Pulliam, state supervisor of occupational informa- 
tion and guidance services, Atlanta, Ga., presided. 

Carl M. Horn, chief, occupational information 
and guidance services, State Board of Control 
for Vocational Education, Lansing, Mich., chose 
for his topic, “Co-ordinating and Utilizing Com- 
_ munity Resources in Job-Placement Services.” 

Charles W. Sylvester, director of vocational 
education, Baltimore, Md., then spoke on “The 
Place and Importance of Follow-up Studies in 
Secondary Schools.” 

The Friday morning session was presided over 
by Carl M. Horn. A panel consisting of Dolph 
Camp, S. C. Hulslander, Paul C. Polmantier, 
H. H. London, Eleanor M. Zeis, Homer J. Smith, 

Ralph Woods, John T. Wheeler, Anthony Gold- 
berger, and George L. Blackwell discussed ‘“Po- 
tential Developments in Coup-elor Training 


borg the Stimulation of the George-Barden 
ct. ” 

The part-time ‘education section held its meet- 
ings Wednesday afternoon and Thursday after- 
noon. 

The first of these was presided over by Grace 
M. Henderson, A.V.A. vice-president for part- 
time schools; Pennsylvania State College, State 
College, Pa.; and a panel consisting of R. L. 


Welch, Clinton A, Reed, Mary S. Lyle, Charles - 


Ww. Sylvester, Russell B. Dickerson, and Claud 
M. Andrews discussed “Problems and Oppor- 
tunities in Vocational Education for Out-of- 
School Youth and Adults.” 

At the second meeting W. F. Stewart, depart- 
ment of agricultural education, Ohio State Uni- 
versity, Columbus, Ohio, presided over a sym- 
posium on “What Communities Have Done to 
Provide Effective Vocational Education for Ott- 
of-School Youth and Adults.” This was presented 
by Cola D. Watson, W. N. Elam, A. W. Woods, 
Dora Mollenhoff, W. R. Cate, Jt Ralph E. 
Bender, C. A. Nolan, and Carl W. Brown. 

The vocational rehabilitation section held its 
meeting Thursday afternoon under the chair- 
manship of Clare D. Rejahl, district supervisor of 
vocational rehabilitation, State Board of Vo- 
cational and Adult Education, Madison, Wis. 

Anthony K. Busch, assistant superintendent 
and clinical director, St. Louis City Sanitorium, 
St. Louis, Mo., addressed the meeting on the 
theme of “Rehabilitation and Its Relation to the 
Mentally Disabled.” 

At the House of Delegates meeting Friday 
afternoon the following resolutions were adopted: 

1. Your Resolutions Committee of December, 
1946, adopted the form of presentation of the 
Resolutions Committees of February, 1946, and 
of December, 1944, which committees presented a 


series of sta’ nts of basic policy that essentially 
inthe United States orm for Vocational Education 
in 


Bescy en og Vocational Association re- 
abijioa’ tts deeteciee chat & bf ekte Bt Gor 





fundamental philosophy of Vocational Education 
that economic independence for the individual is 


a vital cornerstone of the democratic way ” 
life; and that such education be an integral pa’ 
of all educational programs and therefore should 
include education for the understanding of the 
social, economic, and aesthetic environment as 
well as for work. This assumes education for 
complete living and affects all levels of sthooling. 
It is recommended therefore that, irrespective 
of economic status and life goals, instruction and 
guidance should be under properly qualified in- 
structors, housed in standard school buildings 
equipped with adequate facilities and provided 


States Office of Education make 2 study of sub- 
standard school situations throughout the na- 
tion and render assistance by counsel and any 
other such aid permitted within the scope of 
that Office. 

3. The passage of the George-Barden Act is 
another notable achievement furthering the 
services of Vocational Education in the several 
states and territories, All persons interested in 
the education of American youth, and the Ameri- 
can Vocational Association, in particular, recog- 
nize this act as ranking in importance with the 
Smith-Hughes Law and the several related laws; 


wish to express our grateful appreciation 

of the National Congress for 

passing the George-Barden Act, which provides 
the — suthethlation for federal funds to 


(Continued on page 62A) 
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After the student has’ completed his basic training course in the use of 
hand tools, he should have a required course in the operation of De Walt. 


Knowing how to make the fullest use of this flexible, easy-to-operate 
machine, will give any student a head-start as he prepares for tomorrow's 
industry. 

When he leaves school he will be fully acquainted with a machine that 
is destined to occupy a prominent place in tomorrow's industry. The 
perfection of the DeWalt saw has created new methods in cutting 
wood, making obsolete old-style equipment previously used. 

If you are planning new equipment for your training school, don't take 
a chance on getting a DeWalt from the War Assets®Administration — 
very few are available. Include DeWalt in your budget, and put in 
your order direct. 

Ask a nearby De Walt dealer about two De Walt 156MM movies—one 
showing the general application of DeWalt—the other showing modern, 
pre-cutting techniques developed during the war. Write for catalog. 


DEWALT PRODUCTS CORPORATION 


123 Fountain Avenue Lancaster, Penna. 
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120 N. Jefferson St. 








Continuous Screw aussi can be nen 
with steel handles at small additional 
cost. 


Perform a service to your school and give your students a real 
vise to work with. Specify MORGAN when you equip your 
shop, and get the best at no extra cost. 


Morgan vises can be had in various sizes and styles 
to meet every purpose. Write for literature and prices. 


===MORGAN VISE CO. 


M. organ Vises 


FOR GENERAL SHOP USE 


For more than thirty years Morgan Vises have 
given dependable service to school and indus- 
trial shops. Built of the best materials and work- 
manship, Morgan Vises will “do their bit” in 
your shops. 














Chicago 6, Ill. 












~ 
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Though we -are grateful to all these members 
of Congress who supported the measure, we es- 
pecially desire to identify for special commenda- 
tion Senator Walter F. George, of Georgia, for 
his leadership in getting fhis Vocational Educa- 
tion Act, which bears his name, passed unani- 
mously by the Senate; Congressman Graham A. 
Barden of North Carolina, for his skill in guid- 
ing the measure through the House Education 
Committee (of which he is chairman) and on the 
floor of the House; and Congressman John S. 
Wood, of Georgia, for flying to Washington 
to help break an apparent stalemate and get the 
measure approved by the House Education 
Committee. 

We also wish to express appreciation to all 
those who testified for the bill before the Senate 
Education and Labor Commitiee and the House 
Education Committee as well as h of 
others who assisted in many ways in obtaining 
favorable action on the measure. 

Members of the American Vocational Associa- 
tion are indeed indebted to ou® efficient Execu- 
tive Secretary, L. H. Dennis, President, C. S: 


Greiber, Past-President, M. D. Mobley, and -: 


others for the many hours, days, and weeks they 
so skillfully devoted to securing favorable action 
on the George-Barden measure. 

4. The passage of the George-Barden Act calls 
for continuance of a vigorous, aggressive and 


virile national, state, and local leadership which 


has characterized the Vocational Education move- 
ment. The successful implementation of this Act 
will fall in large measure upon the states and 
local communities. Inasmuch as state and local 
needs vary throughout the nation, and in order 
that there may be thorough understanding of the 
conditions of implementation, it is strongly recom- 
mended that local administrators be invited to 
participate in making plans under which the 
provisions of this Act can be carried out. 


we The American Vocational Association has 
ng recognized the importance of Vocational 
Gallonee to the development of Vocational Edu- 
cation, and has sought means for making it more 
effective. 

The Congress, responding to the request of the 
Association for specific recognition of Vocational 
Guidance and Vocational Counseling as con- 
tributing factors to the success of Vocational Edu- 
cation has, through the George-Barden Act, made 
special provision for Vocational Guidance and 
Vocational Counseling in the program of Vo- 
cational Education. We recommend, therefore, 
that the American Vocational Association urge 
state and local Vocational Education authorities 
to study the needs in the area of Vocational 
Guidance, and further urge each state to utilize 
the provisions of the George-Barden Act -in ac- 


Vocational Guidance and Vocational Counseling, 


based on adequate provisions for supervision, - 
and research. 
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the world, brought great honor to our country 
and to us. 


is given the con- 
‘sulting editors, for their time and industry in 
eta ago ageonnee creamrigh yo oriber amgarn™ 
staffs for their prepara we ge tay - 
cations in the field of Vocational Education and 
Industrial Arts. 

9. The American Vocational Association 


Se eae ae Semees Sa-aeejenal 


Association and the American press 
fr theo of pubic fo eae ea 
se 
the teachers of the Nation. F 


10. It is significant that the American Council . 


of Local Administrators has gone on record in 
~ (Continued on next page) 


BESS PESEMUscr mw poy > &  @ i tet we ib. tes ee cc 








= | oa FlhlUheekUmkmllCl CC ev Uv we ws 


Fo “SS § Pe =e 


j 


63A 





contributions. ‘ 

The resolutions committee consisted of the fol- 

lowing: Verne C. Fryklund, chairman; Leona C. 

Buchwald, Maryland; R. E. Cammack, Alabama; 
. H. Day,: Missouri; Millie V. Pearson, Okla 

homa; John M. ‘Lowe, West Virginia; C. H. War- 

ren, North Carolina; and Donovan R. Armstrong, 


The officers elected for the ensuing year are: 
rence F. 


° 


it 
2, 
F 


McCarthy, state director of vocational education 
for New Jersey. It reads as follows: 
“John A, McCarthy, distinguished son of New 
; In recognition of your outstanding na- 
leadership in the field of Industrial Educa- 
tion, we of The Ship salute you. Your enduring 
faith in the youth of. America, as exemplified in 
your life, consecrated to the great profession of 
your educational contributions as a lec- 
turer, consultant, and teacher, supplemented by 
your readiness to serve, your devotion to 
the fundamental educational y of learn- 
e combined 
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+ 
First row, left to right: Dr. Grace M. Henderson, vice-president; 
Charles W. Sylvester, treasurer; Miss Florence Faligatter, president; C. L. 
Greiber, past-president; Dr. Anna K. Banks, vice-president. 
Second row: H. C. Fetterolf, vice-president; L. H. Dennis, executive 
secretary; Dr. Ira W. Kibby, vice-president; E. L. Williams, vice-president; 


Frank C. Moore, vice-president. 


4 The 36th annual convention of the Eastern 
Arts Association will meet in Philadelphia at the 
Benjamin Franklin Hotel, April 10, 11, and 12, 
1947. 

¢ Eta Chapter of the Epsilon Pi Tau Fraternity 
held its annual initiation banquet at State Teach- 
ers College, Peru, Neb., on January 9, 1947. 
Three new members were eee eee L. 
Sievers, state supervisor of occupational informa- 
tion and guidance, spoke on “What Can the In- 
dustrial Arts Program of Schools Contribute to 

?” 

4 The Texas Vocational Association will hold its 
annual convention on April 3, 4, and 5, 1947, at 
headquarters will be 


¢ National officers of Iota Lambda Sigma, pro- 


“fessional fraternity in industrial education, were 


elected at the annual meeting in St. Louis, Mo., 
December .6. Charles P. Parsons, Chattanooga, 
Tenn., was elected president; B. R. Turner of 
Columbia, S. C., vice-president; Clyde H. Wilson 
of Knoxville, Tenn., secretary-treasurer ; and 
George H. Resides of State College, Pa., his- 
torian. Resides retired from the office of secre- 
tary-treasurer after twenty years of service and 
an appropriate gift. 
of Pennsylvania State College 
sessions, and the principal ad- 
made by Layton S. Hawkins, chief, 
industrial education service of the 
. S. Office of Education. R. W. Gregory, as- 
commissidner for Vocational Education 


ni 
i 


: 
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ef 


at the University of Ci * 

4A committee for the revision of industrial 
arts in Fulton County, Atlanta, Ga., is composed 
of the following members: Wm. Bryce, North 

School, subject woodwork; E. H. 

ER, Fulton School, subject — mechani- 
cal drawing; C. Arnston, Russell School, subject 
— metalwork; and A. M. Remnorp, West Fulton 
School, subject — electricity. 

Further meetings each month are set up until 
the entire program’ will have been revised. 


4 The American Industrial Arts Association will 
meet with the Ohio Industrial Arts Association 
in Columbus on April 24 to 26 in what should 
prove to be a notable postwar series of confer- 
ences and exhibits. The Neil House has been 
chosen as the headquarters. 

4 The Twenty-Fifth Meeting of. the National 
Council of Teachers of Mathematics will be held 
in Atlantic City, New Jersey, Chalfonte-~-Haddon 
Hall, February 28, and March 1, 1947. 

Speakers for February 28 will include the fol- 
lowing outstanding leaders in the field of mathe- 
matics education: M. L. Harrtinc, University 
High School, Chicago, Ill.; Ratercn ScHor.inc, 
University High School, Ann Arbor, Mich.; W. 
Brownett, Duke University, Durham, N. C.; 
H. G. Wueat, West Virginia University, Morgan- 
town, W. Va.; Rosert L. Morton, Ohio State 
University, Athens, Ohio; E. H. C. Hutpesranor, 
Northwestern University, Evanston, Ill.; Lucren 
B. Kinney, Stanford University, Stanford, Calif. 

The discussions by these speakers cover a wide 
range of topics to meet the interests of elementary 
school, high school, and junior college mathe- 
matics teachers. A few of these topics are: “Teach- 
ing Methods of Studying Arithmetic,” “Remedial 
Arithmetic Project in New York City,” “A Class- 
room Teacher Looks at Textbooks,” “Recruiting 
and the Economic Status of the Mathematics 
Teachers,” and “Consumer Mathematics in the 
Twelfth Grade.” 

On Saturday, March 1, the following speakers 
will appear on the program: Harold P.. Fawcett, 
Ohio State University, Columbus, Ohio; Margaret 
Nagood, Bureau of Agricultural-Economics, 
Washington, D. C.; Mary A. Potter,.Mathematics 
Specialist in the City Schools, Racine, Wis.; Ruth 
G. Sumner, Oakland, Calif.; H. V. Baravaile, 
Adelphi College, Garden City, N. Y.; Walter H. 
Carnahan, Purdue University, Lafayette, Ind.; 
Dennis H. Cooke, East Carolina Teachers College, 
Greenville, N. C.; C. V. Newsom, Oberlin College, 
Oberlin, Ohio. 

The topics of these speakers vary from “Dy- 
namic Beauty in Geometry” to “A Usable 
Philosophy in Teaching Arithmetic,” and “Meas- 
urement of Understanding in Elementary School 
Mathematics” to “The Abacometer.” 
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ELEMENTARY 
RADIO SERVICING 


WELLMAN 


This very new book (February, 
1947) covers all types of radio serv- 
ice. It is especially prepared for vo- 
cational school students. Steps are 
described in a how-to-do-it manner, 
and the related theory is intelligent- 
ly simplified. No mathematics are 
used. Major topics are followed by 
Job Sheets which list concisely the 
aim, theory, and procedure in- 
volved. Summary questions and 
reference lists appear at the end of 
each chapter. A wealth of diagrams 
illustrates the text. $3.00 


SELECTED CHECK LIST 


Elements of Automotive Mechanics— 


Heitner, Shidle, and Bissell -...... $2.80 
Machine Shop Theory and Practice— 

Wagener and Arthur ............ 2.80 
Arc Welding—Sacks .....:-......-- 3.20 
Industrial Electricity—Nadon and 

Gelemnine soo 25 sisies oe aa Vane oles 3.60 
Elementary Radio Servicing— 

Wella 5.6 320s Seis Sa meen ty 3.00 
Elements of Radio—Hellman ...... 2.40 
Television Simplified—Kiver ........ 4.75 


General Metal Work—Grayshon .... 2.60 
Mathematics of the Shops— 


McMackin and Shaver ........... 2.52 
Applied Mechanical Drawing— 

Paull and Sgro .............+++. 2.00 
Mechanical Drawing—Nicholson .... 2.00 
Freehand Drafting—Zipprich ....... 1.80 
Plastics in School and Home Work- 

Shop—Lockrey .... 2... cssceenee 2.75 
Home Mechanic’s Handbook 

(6 vols.) Text Edition each ...... 1,28 
Home Freezer Handbook—Stout ....- 8.95 


Managing a Farm—Johnson et al .. 2.95 
Dwelling House Construction—Dietz 4.50 


Any of these books may be examined 
without charge, on our 30-day approval 
plan. Send for new catalog. 
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SOUTH BEND BRASS COLLETS 

A new line of precision draw-in collets made of 
brass has been announced by the South Bend 
Lathe Works. Although fot intended to replace 
the more expensive hardened steel collets, they 
are manufactured to the same exacting tolerances. 
Their low cost makes them especially desirable for 
odd sizes that are used only occasionally. When 
worn, a brass collet can be rebored to a larger 
diameter. They can also be machined for holding 
tapers or irregular shapes. 





Brass collets 


The brass collets are made in standard frac- 
tional sizes, 1/16-in. capacity up to the maximum 
capacity of the collet in increments of 1/64 in. 
They are also available with decimal hole sizes 
for any diameter between .0625 in. and the max- 
imum capacity of the collet. Collets with metric 
hole sizes are supplied in increments of 34 mm., 
any. size between 1.5 mm. and the maximum 
metric collet capacity. 

For more complete information and specifica- 
tions, ask for Bulletin No. 83 from the South 
Bend Lathe Works, 178 E. Madison St., South 
Bend 22, Ind. 

For brief reference use IAVE—0301. 


NEW VICTOR SOUND-MOTION PROJECTOR: 
Improvements in design, performance, and 
economy have been embodied in the new 16mm. 
Victor Model 60 sound-motion picture projectors 
just announced by the Victor Animatograph Cor- 
poration, Davenport, Iowa. 





New sound-motion projector 


-’ The new projector is housed in a streamlined, 
aluminum case, and contains many mechanical 
improvements. it is a multiple-purpose unit for 
use with either sound or silent film and includes 
jacks for use with a record player or as a public- 
address system. It includes reverse operation and 
has the advantage of still picture projection. 

Among the many new features is the Instantilt 
a which.centers the picture on the screen 
at the touch, of a finger; also, the new Duotrol 
which provides separate controls for both bass 
and treble tones so that the full harmonic value 
of sound may be transmitted. 

The new Clutch-Controlled Rewind permits 














fast, safe, convenient rewinding of film without 


bus yt 


Ad AG pcr TAHOE, 
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shifting belts or reels. Then there is a new level- 
ing device which compensates for uneven projec- 
tion surfaces. 

Model. 60 is compact and portable and accom- 
modates 2000-foot reels. 

For brief reference use IAVE—0302. 


RADIO RECEIVER KITS 
Radio receiver construction kits for radio edu- 
cation applications in schools and colleges have 
been made available by the specialty division of 
General Electric Company’s ° electronics de- 
partment. 





General Electric receiver kit 


Designed to illustrate all the principles in- 
volved in modern radio-receiver construction, the 
new kits are similar to the type used extensively 
in. the radio and electronic training courses con- 


‘ ducted during the war by the army and navy. 


The radio kits include all the parts necessary 
to build a complete 5-tube superheterodyne re- 
ceiver, a punched chassis, tubes, loop antenna, 
5-in. loudspeaker, and specially written instruc- 
tions and diagrams. Students may perform many 
instructive experiments, and study rectifiers, 
filters, amplifiers, oscillators, etc., with these kits. 

Further information on the newly available 
radio receiver construction kits may be obtained 
by writing the educational section, G-E Elec- 
oe Department, Wolf Street Plant, Syracuse, 

For brief reference use IAVE—0303. 


NEW TRAINING FILMS 
A new series of industrial-training films, to 
assist in teaching the operation and safe practices 


~ on the engine lathe, have foe been released by 


the Jam Handy 

The material pictured . alk film is divided 
into several lessons, each with review questions 
to serve as a guide for group discussion. Subjects: 
(1) kinds, parts, safety; (2) operating, speeds; 
(3) carriage controls, feeds; (4) turning tools; 
(5) chucks; chucking work; (6) centers, - setting 
tools, facing; (7) center holes, mounting work, 
facing between centers; (8) turning between 
centers, shouldering; {9) recessing, chamfering, 
filing, polishing, knurling; (10) angular turning, 
taper turning with a compound rest; (11) col- 
lets, faceplates, rests. 

These films are produced and distributed by 

the Jam bio ay MO Organization, 2831 E. Grand 
— Prec gee Ve 

brief reference use IAVE—0304. 


got BLACKHAWK PORTO-POWER CATALOG 


The new Bear pes 2 Catalog is 
tinued on page 66 

















... for Stanley-Carter Routers 


ITH this new Carter Base a single knob lets 
W:.. lock, unlock, set or slide the motor out. 
Now you can make micro settings for different 
depth cuts faster and easier. 

A turn of the knob to the right locks the motor 
firmly to the base . . . a half turn to the left engages 
the exclusive Carter Calibrated Thread Adjustment 
- - . and a full turn to the left permits you to slide 
the motor up or down for quick depth adjustments. 

This new base combines the advantages of pre- 
cision-calibrated threading with that of speed and 
ease of adjustment. One turn of the motor changes 
the depth of the cut exactly 1/16” . . . a quarter- 
turh, 1/64”. There are 16 threads per inch, making 
Good tools like Atkins “Silver Steel” Saws are it easy to set the unit for any desired cut. 


as important to your school work-shop as good 
textbooks to other classrooms. They speed success- Write for full infor- 
ful teaching because they make learning easier — — mation — this latest 
. " .7 Carter improvement. 
by quickly overcoming the beginner's hesitancy — i 3 R Stanley Electric 
by helping him achieve early results that promote : | : > x Tools, Stanley-Carter 
interest in doing better. They accomplish these i Sales Department, 
results because they are the result of years of . 112 Elm Street, New 
saw specialization ... . of producing blades that Britain, Connecticut. 
cut faster, cleaner, easier ... of developing keener, 
tougher teeth that keep cutting longer. And Atkins 
Blades are budget-sparing, too — built to stand the 


knocks of day-in and day-out school-shop service. ST A N L FY "| 


@€. CC. ATKINS AND COMPANY 
Home Office and Factory: 402 S. Mlinols St., indianapelis 9, Ind. Trade Mark 
Branch Factory: Pertiand, Oregen 


at aa HARDWARE : HAND TOOLS - ELECTRIC TOOLS 
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(Contifitied from page 64A) 
more than a listing of equipment. It also in- 
cludes a “catalog of uses,” showing how portable 
hydraulic power tools can speed work in main- 
tenance and production. 

This 24-page book covers Porto-Power hy- 
draulic units in 2-, 4-, 7-, 10-, 20-, and 50-ton 
sizes, along with attachments for push, pull, 
press, clamp, bend and lift operations, Pipe 
benders are included, along with gauge equip- 
ment which adapts hydraulic power to labora- 
tory uses. 

This firm has also just published a Black- 
hawk Jack Catalog No. J-46, which describes 
hand jacks up to. 100-ton capacities, together 
with gauge-equipped jacks and wheeled floor 
jacks. 

For either or both of these catalogs write 
Blackhawk Mfg. Co., Catalog Dept., Milwaukee 
1, Wis. 

For brief reference use IAVE—0305. 


CATALOG OF PROJECT PATTERNS 

The Pattern Mart, 5735 Wintrop Ave., Cincin- 
nati 24, Ohio, has just made available a catalog 
of 861 paper patterns of projects for home- 
crafters. These patterns are divided into the fol- 
lowing classifications: wall brackets and shelves; 
boxes; miscellaneous; toys and games; chests and 
cabinets; tables and stands; lawn figures and orna- 
ments; lamps; chairs, footstools; and benches; 
frames; book ends; holders and racks; plaques; 
book and magazine racks; silhouettes; flower pot 
shelves; baskets, and stands; corner brackets 
and shelves; and designs and stencils. 

The firm can also furnish the required ma- 
terials for many of the projects. 

For brief reference use IAVE—0306. 


NEW DUAL DRIVE LATHE ~ 


The R. K. LeBlond Machine Tool Co., Cincin- 


nati 8, Ohio, have just published a booklet which 
portrays their dual drive lathe in an exceptionally 
clear manner. Utilizing transparent plastic as. the 


. the prehistoric era to our modern industrial 


medium on which the picture of their new lathe 
is printed, the reader can open successive pages 
and get a clear view of the complete construction 
of the entire lathe. In this way the construction, 


operation, i jon, and maintenance of the 
LeBlond Durol Drive Lathe can be readily 
studied. 

The Dual Drive Lathe is especially designed for 
use in light manufacturing, toolrooms, nicai 
high schools, vocational schools, and engineering 
colleges. 

For brief reference use IAVE—0307. 


NEW NO. 2 Mi MILLING MACHINE 

The Cincinnati Milling Machine Co., Cincinnati, 
Ohio, has announced its new No. 2 MI milling 
machine, which is suitable for a wide variety of 
milling operations. This miachine has 16 spindle 
speeds, 16 feeds, independent and centralized feed 
control levers, enclosed knee with apron extension 
and enclosed motor and built-in electrical con- 
trols, and is provided with automatic and oil 
shot lubrication, quick-adjusting micrometer 
dials, enclosed rotating shafts, built-in coolant 
pump,‘ adjustable starting lever, and live rapid 
traverse. An attractive descriptive booklet on 
this machine may be obtained by writing to the 
— Milling Machine Co., Cincinnati 9, 


For brief reference use IAVE—0308. 


YOUR LIFE IN THE MACHINE WORLD 

A 19 by 25-in. pictorial wall chart in colors, 
supplemented: by a 56-page booklet titled “Your 
Life in the Machine World,” presents in an inter- 
esting manner the story of man’s advance from 
age. 

This material presents excellent. reference mate- 
rial for the related subjects classes. 

Copies may be obtained by writing to The 
DoAll Company, 254 North Laurel Ave., Des 
Plaines, Ill. 


For brief reference use IAVE—0309. . 


NEW GENERAL. WELDING AND CUTTING 
PRODUCTS CATALOG 

The Air Reduction Sales Company has an- 
nounced publication of a -new 64-page general 
welding and cutting products catalog. 

The -catalog is divided into two sections: one 
for oxyacetylene welding and cutting gases, 
equipment and supplies; the other for arc weld- 
ing machines, accessories and electrodes. . The 
last tep pages of the catalog are devoted to 
specially compiled electrode price lists. ~ 

A free copy may be obtained by writing to 
Air Reduction Sales Company, 60 East 42nd 
Street, New York 17, N. Y. 

For brief reference use [AVE—0310. 


DITTO BUYS NEW PLANT > 

Ditto, Inc., Chicago-New York, business 
systems manufacturers, announces the purchase 
of a new manufacturing plant at 4600 West 
tse Ave., Chicago. It will be known as Plant 

o. 5. 

Details of the purchase of the new plant have 
been completed, and transfer of machine manu- 
rations from Plant No. 1 at Har- 


allocated to other departments to relieve acute 
congestion. 
For brief reference use IAVE—0311. 


NEW BRANCH ESTABLISHED 
Snap-on Tools’ Corporation of Kenosha, Wis., 
announces the opening of its thirty-ninth branch 
office at 210 South Poplar St., Charlotte, N. C. 
George Weitz, formerly with the Jacksonville, 
, will. manage the new. branch. 
will be offered for the 
textile 
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WALLACE 
MACHINE - OF - THE - MONTH” 





No. 28 SHAPER 










2 H.P. geared motor ro- 
tates spindle 10,000 


r.p.m. 


Reversing switch. Capaci- 
ty for large cutters up to 
234” wide. Vertical spin- 
dle adjustment 1%”. Col- 
let for routing bits extra. 











For fast, smooth shaping work, this 10,000 r.p.m. gear- 
drive Shaper is without equal! Cutters and knives avail- 
able for every kind of moulding and shaping operation. 








Start-to-finish work holding encourages precision ... Adapter and collet permits use of small routing bits and 
e: ; . cutters, adding extra versatility. 
pi ny Fie ge we SYeuhos” - pi Bs with detachable Cuts equally well with and against grain and on hard or 
Vise. Carefully machined .... swivel base for bench use. soft wood. 
top, bottom, sides and front end Is the "Yanhee” Tool Book q Write today for detailed bulletins and prices on the Wal- 


lace No. 28 Hy-Gear Shaper. We also manufacture quali- 


for use in iti Makes shelf? FREE! 
any: position. on your shop sheif. ty Universal Saws, Radial Arm Saws, Bandsaws, Jointers, 














* handling rounds, each vise is fur- | Yale TOOLS wow A-PaRT oF Mortisers, Lathes, Oilstone Grinders, etc. 
nished with V-grooved, hardened 
steel block. Four sizes of “Yan- TOS ORL BOK OF THE Woes 
en eee J.D. WALLACE & COMPANY 
- Philadelphia 33, Pa. 140 S. CALIFORNIA AVE. CHICAGO, ILL 




















TYPICAL SCHOOL USERS 
Berea College, Berea, Ky., 
Board of Education, Cleve- 
land, Ohio; Boys Technical 
H. S., Milwaukee, Wis.; 
Charleroi School District; 
Charleroi, Pa; Redlands 
Public Schools, Redlands, 
Calif., Stout Institute, Me- 
nomonie, Wis. 





Trains Your Studants Better-- 


‘DOUBLES the Life of Your Saws 













The Foley is the.only machine that files and joints all hand, back 
and mitre box saws from 3 to 16 points per inch, cross-cut circular 


ee oe, ae 


30-DAY TRIAL OFFER 

You may have the privilege of 
using a Foley Saw Filer in your 
own shop for 30 days, — and see 
for yourself its training advan- 
tages and operating economies. 
Send coupon for details. 


Send in this Coupon 


FOLEY’ MFG. CO., 18 2nd Street N. 
Please send literature on the Foley 
details of your 30-Day Trial. teas 
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an OLD SAW LIKE NEW! ii acaren =... Yl OE i can 
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These maximum lists may be 
feund helpful in checking inven- 
tories or preparing budgets. 

If possible, each shop should have 
access to a projector, so that stills, 
silent movies, or sound movies, may 
be used also in the student’s indus- 
trial arts and vocational education 
courses. 

BELLOWS 

a) Hand, small size 

b) Electric, blower type — 
BLACKBOARD — permanent or 


portable 
BOOKCASE —for reference books, 
catalogs, etc., sectional preferable 
BRAYER — 6 or 8 in. for proofing 
BRUSHES 

a) Bench 

b) Benzine, No. 1, oval black 

c) Floor 

d) Padding, 1% in. wide 

BULLETIN BOARD 
CABINETS : 

a) Galley, for double column, 
wood or steel, four tiers (to 
be used with typesetting ma- 
chines) 

b) Galley, for 8% in. by 13 in. 
galleys, wood or steel, four 
tiers 

c) Ink and roller, to accom- 
modate platen-press rollers, 
wood or steel 

. ad) Matrix, for use with typeset- 

- ting machines only 

e) Roller, cabinet or rack for 
cylinder rollers 

f) Supply, for leads, slugs, spaces, 
strip material, with top for 
lead cutter and mitering ma- 


chine 

sg) Type, school type, each to ac- 
commodate two California 
cases, job eases, case slides, 
galley slide, and copyholder 

kh) Type, complete with 24 full- 
size California job cases, with 
— lead-and-slug cases, 


j) Type complete with 24 full- 

California job _ cases, 

Gouble work band, wood or 
steel 


k) Wood or metal, for filing class 
records, instruction sheets, etc. 
1) Storage for cuts 


d) Waste can, fireproof, for rags 
CASES 


a) Blank, full-size, to 
modate %4-size cases 

b) Border, % size, for ornamental 
borders 


accom- 


Print-Shop Equipment 


c) Lead and slug, regular size, to: 


hold laborsaving fonts of 


leads and slugs . 
d) Metal furniture, to hold labor- 
saving fonts 
e) Rule, % size, for brass rule 
CHAIRS —teacher’s and tablet arm 
CHASE RACKS 
a) For platen presses 
6) For cylinder presses 
CHASES 


Se ee ee oe 
b) For cylinder p 
COMPOSING STICKS —6 by 2 
in., 8 by 2 in., 12 by 2 in., and 
cus.by,? in, adjustable 
a) Lead and rule 
6) Paper, lever type, 20 in., with 
pedestal. Should handle 20 by 
26-in. sheet 
c) ee, Ses 26 in. or 30 


d) Paper, lever type, 30 in., with 
divided back 


gauge 

¢) 30 in. to 36 in. power cutter 
DESK 

a) Bindery, hie Suede 

b) Drying rack 

c) Imposing, 51 by 39 

d) Make-ready, 32 by 24 in. 

e) Paper cutters, 80 by 36 in 

f) Proofreaders 


g) Teachers 
DRYING RACKS 
a) Combination drying rack and 
stock table for platen presses, 


30 trays 
6) Trays, interlocking, for cyl- 
inder press 


Pp 
FOLDING BONES—for hand 
Iding 


by 15 

G. — Steel, by 13 in., 
6% by 23% in., double column, 
and 12 by 18 in. 


GAUGE PINS — spring tongue 
GLUE POT —electric, 1-qt. size 


b) 24 by 36 in., with iron top, 
complete with galley slides, 
ee 

c) 36 by 48 in., with iron top, 
complete with galley - slides, 
ee es Se 

d) 39 by 63.in, with iron, 
top, complete drawers, letter 
boards, reglets, and furniture 


INK FOUNTAINS 
a) Short, for 8 by 12, 10 by 15, 
and 12 by 18 presses 
b) Sap for 10 by 15, and 12 by 
18 eed 


a) Overlay, for make ready 

6) Ink, 6 in. and 8 in. 

c) Ink, 8 in., square end 
LEADER BOXES 


" LEADERS 


a) 6, 8, and 10 pt., fine dot 

b) 8 and 10 pt., hyphen 
LINE GAUGES 

@) Metal, brass, or steel 

6) Wood 


MALLET 
METAL FURNACE —for recast- 


ing and refining type metal, used 
machines 


NUMBERING MACHINES 


@) For use on presses 
6) Hand machines 


ORNAMENTS 


a) Assorted floral and decorative 
designs ‘ 

6b) Border, 6 and 12 pt., decora- 
tive 


PAPER-DRILLING MACHINE 
PERFORATOR 


a) 24 in., foot treadle 
6b) 28 in., foot treadle 


PLANER 


a) Mallets, hickory or fiber 

6b) Proof, maple, with felt bot- 
tom 

c) Type, maple, with leather top 


PRESSES 


a) Cylinder, two revolution, four 
roller, 17 by 22, complete with 
variab motor, cast rol- 


lers, etc. 
b) Platen, 8 by 12, with foot 
treadle, counter, — 


and set of cast rollers (motor 
and treadle combination if 


desired) 

c) Platen, 10 by 15, complete with 
variable-speed motor, counter, 
flywheel guard, brake, and set 
of cast rollers, etc. 

ad) Platen, 12 LF 18, complete 
with variable-speed motors, 
counter, 


flywheel guard, 
ange = Ryege laa Bian 
of cast rollers, etc. 
e) Proof, 14 by 18, with cabinet 
f) Proof, 20 by 24, with cabinet 
Seen wr ate ae coe 
) Tableting 


PUNCH 


a) Foot power, multiple with as- 
sorted punches 


6) Lever, two die, with assorted 


Q 
a) Sizes No, 1 and No. 2 


b) Keys, Sizes No. 1 and No. 2 
pp gsi core brass (fonts to 

fit — 

a) 2 Pag Bo A canst hair line, 


b) Zip, laborsving, 1 pt sd 


¢) 1 oe bene 4 ik ten 
d) 2 pt., laborsaving, double face 


SAW TRIMMERS — 


pedestal type, 
with point gauge, and raising and 
lowering table 


SILK-SCREEN UNIT 
SPACING MATERIAL 


c) Leads, 2-ft. strips, 2 pt. 

d) Slugs, laborsaving, 6 pt. 

e) Slugs, 2-ft. strips, 6 pt. 

f) Spaces and quads 

g) Thin spaces, brass and copper, 
assorted sizes, 6 to 8 pt., one 
size in each box 


SPECIMEN DISPLAY BOARD - 
STAPLE BINDER — pedestal type, 


foot power 


tn ln gg bode 
ane wire, powe 


ity 74 in oF 94 ny fat- and sa. 
back tables 


TWEEZERS — 3% in 
TYMPAN PAPER (with combina- 


tion holder and cutter) 

a) 18 in. 

6b) 38 in., upright, to be used with 
cylinder press only 


TYPE 
a) Body, tface — 8 and 10 pt. 
b)-Job, tface — 6, 8, 10, +12, 


14, 18, 24, 30, 36, and 48 pt. 
ace italics—8, 10, 


pt.; 

12: pt., No. 26; 12 pt., No. 27; 
12 pt., No. 28; 18 pt., No. 30 
e) oer light copperplate Gothic 
— 6 pt., Nos. 1, 2, 3, 4; 12 pt., 
f) Job, condensed title Gothic — 
12, 18, 24, 36, 48, 60, and 72 


£) Fo tx text type — 10, 12, 14, 18, 
h) - (pense type — 12 pt. 
j) job. boldface italic—8, 10, 
12, 14, 18, 24, 30, and 36 pt. 
copperplate Gothic 


k) Job, heavy 
(Continued on page 70A) 








@ The U. S. Department of Commerce has just 
issued a new booklet entitled, “Establishing and 
Operating a Small Printshop,” whieh tells how to 
run a print shop efficiently, how to earn profits, and small daily 


and how to get satisfaction and security for the 
future. The booklet points out that the successful 
printer must have had a background of some 
major experience in the industry. This 

that he must have had years of experience as ae. The following national officers were elected for 





run a 


of The American 


* Weston. 


_ journeyman, preferably as a foreman, or in some 
~ other supervisory capacity. Next to experience, 
he must also have ‘intelligence, education, and 


U. S. Department of Commerce has just 
issued a Pocket entitled, “Establishing and Oper- 
ating a Weekly Newspaper,” which tells how to 
newspaper efficiently. The booklet points 
out that for men who have ideas, some experience 
in the field, and who do not fear plenty of hard 
work, an opportunity awaits them in the weekly 
newspaper field. 
4 The annual meeting of the Board of Trustees 
Designers’ Institute was held in 
New York on January 21 at the Hotel New 


the coming year: president, Alexander J. Kostel- 
low, New York; vice-presidents, Ruth Gerth, San 
Francisco, Calif.; and Stewart Pike, Philadelphia, 


Pa.; treasurer, Lionel C. Algoren, Chicago, IIl.; 


secretary, Ann Franke, New York. 

4 The one-story frame vocational agriculture 
building at Monroe City, Mo., was wrecked by a 
fire which was caused by 
dents were killed, while the instructor and five 
other students were injured. 

¢ The school board of Altoona, Pa., during the 
school year 1945-46, established 


by an explosion. Four stu- 


a trowel trades 


Emerson School Scena for retarded boys from 
(Continued on next page) 
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WE BELIEVE THE MAN IS RIGHT. 

In fact we are sure that a comparison will 

also prove to you that a textbook is the 
' watchdog of the classroom. 


ONE OF OUR REPRESENTATIVES, 
Harry Sears, recently told us about a 
prominent city vocational director whom 
he called on. This director compared 
classes that used a textbook with those 
where the instructor “had it in his head.” 
The classes that used a book were so far 
ahead of the others that the director 
concluded: “If the instructor can’t use a 
textbook, I will hire someone who can. 
... A textbook is the watchdog of the 
classroom—insurance against wasted time 
due to lack of organization.” 


DISCOURAGE INITIATIVE? As a 
matter of fact there was an intimation 
that those teachers who used textbooks 
were generally the ones that were most 

ert to new developments in the indus- 
trial and educational fields. A good in- 
dustrial background is an important asset 
—particularly when used with good edu- 


cational tools. 








IMPORTANT PUBLICATIONS 


that you may have overlooked 


1. F 


AUTOMOTIVE 
. Automobile Engines 
4. Chassis panel Power Transmission 


AVIATION 


BUILDING TRADES 
. Stair Building 
Steam and Hot Water Fittings 


BUSINESS ; 
. Fecetasas at Bactoers ee. 
DIESEL 
11. Diesel Electric Plants 
12. High-Speed Diesel Engines 
DRAFTING 
13. Architectural Drawing and Detailing 
14, Mechanical Drawing Workbook 
ELECTRICITY 
15. Electrical and Radio Dictionary 1.25 
16. Interior Electric Wiring and Estimating.. 2.75 
MACHINE AND ALLIED SUBJECTS 
7. i 1.50 
* 385 
19. 
20. 


AMERICAN TECHNICAL SOCIET 


MATHEMATICS 
. Plane Trigono Made Pisin 
. Slide Rule Simplified (with rule) 


PLASTICS 


RAILROAD . 
. Diesel Locomotives—Electrical Equipment 4.00 
. Diesel I tives—Mechaniecal Equip- 





SHIP BUILDING 
28. Shipbuilding Blueprint Reading 
29. Shipbuilding Terms 


AMERICAN TECHNICAL SOCIETY 
Please send the books circled below for 30 days 
examination. If any of the books are adopted and 
12 or more copies ordered, I will retain the 
adopted books as desk copies; otherwise I will 
return them or remit less the educational discount. 


123 4€456789Wh 213 4 


15 16 17 18 19 20 2f922 23 24 
= a 2 gale 


a 


we 
ool Addreog QO... ... 2.0... 0eseeseseeseeeeees 


Drexel Avenue at 58th Street 
Dept. H.S. 278 Chicago 37, Ill. 








~ (Continued from page 66A) 
NEW REGIONAL SALES SUPERVISOR 

L. G. Stewart has been appointed Pacific Coast 
regional sales supervisor for the school films 
division of the Jam Handy Organization. 

Many years of experience with the training 
activities of the Jam Handy Organization have 
qualified Mr, Stewart for his new position. Al- 
though his headquarters are now in the Holly- 
wood office, Mr. Stewart has served the organi- 
zation as a field utilization operative in every 
section of the country. 

The Jam Handy organization has named Nate 
Quillen distributor in the eastern and southern 
sections of Ohio for their School Films Division: 

Mr. Quillen brings to his new position 14 years 
of experience with the Jam Handy organization 
in the field of audio-visual aids and their 
utilization. 2 

DOALL COMPANY OCCUPIES NEW QUARTERS 

The general sales offices of both the DoAll Com- 


pany and the DoAll International Company, dis- 
tributors of DoAll products and machine tools, 


The DoAll Company, Des Plaines, Ill. 


celebrated 15 years of continued growth and ex- 
pansion by moving their entire facilities into new 
streamlined quarters at Des Plaines, Ill., January 


The new location at 254 North Laurel Ave., Des 
Plaines, Ill, will provide for the unification of 
their entire sales activities. This will also bring 
the DoAll Company’s sales activities more cen- 
trally situated among its sales outlets and sup- 
pliers of DoAll machine tools and products. 


OHLEN-BISHOP’S NEW PLANT 
The Ohlen-Bishop Mfg: Co., Columbus, Ohio, 
manufacturers of saws and edge tools, has plans 
for a new plant in Columbus, involving an ex- 
penditure of approximately $1,000,000. 


An architectural sketch of the new 
plant of the Ohlen-Bishop 
Manufacturing Company 


The plant will be located on a 27-acre tract, on 
Kinnear Road, between Kenny and North Starr 
Roads. The site has been cleared and work is 
going forward on the construction. It will include 
a two-story and basement office building of 
modern design, and a spacious factory area. 

The company was originally known as the 
James Ohlen and Sons Mfg. Co. Founded in 1852, 
by James Ohlen, it has specialized in-the produc- 
tion of so-called “mill” saws. In 1918 it expanded 
its line and acquired by purchase the plants and 
good will of the George H. Bishop Company. 


With a rounded-out saw line, the company has 
been reorganized and has taken the name of the 
Ohlen-Bishop Mfg. Co. Since*?940 the demand for 
its products has grown to such an extent that the 
new plant was decided on. 


SKILSAW BUYS PNEUMATIC TOOL 
FIRM IN AURORA 

Skilsaw, Inc., Chicago manufacturer of port- 
able electric tools, has announced the purchase of 
the Forss Pneumatic Tool Company of Aurora, 
Iil., manufacturer of a general line of small, 
portable pneumatic tools. 

As a result of the acquisition, Skilsaw will be 
able to supplement its line of portable electric 
tools with a line of portable pneumatic tools. 

The Forss Pneumatic Tool Company was 
founded in 1943 by F. P. Forss, who for 37 
years was identified with the Independent Pneu- 
matic Tool Company of Chicago, and his son, 
John. Both will remain with the Skilsaw organi- 
zation and will be in charge ef pneumatic tool 
manufacturing operations at the Aurora plant. 

The pneumatic tools will be sold direct to 
distributors, along with the Skilsaw line, through 
the latter’s sales organization. 


NEWS NOTES 


(Continued from previous page) 
the Roosevelt Junior High School. These boys had 
made poor school adjustments. Shops of the 
same type, working with wood and metal, were 
in operation in the Keith Junior High School, 
and for wood, electric, and general metal in the 
senior high school. 

The boys constructed a cinder block paint room 
in the Roosevelt school shop, a brick wall of 
2500 bricks in the Lincoln basement, and several 
cinder block walls in the Emerson basement, be- 


sides regular trade projects. 
(Continued on page 75A) 
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accuracy. 





OF VITAL Snqnaitancs 





Lead and Rule Cutters and Mitering Machines are of 
vital importance. They should be checked frequently 
and repaired or replaced if there is a QUESTION of 


New ROUSE tools will often solve the problem of 
work-ups, bad corners, and springy forms. Completely 
equip your composing room with ROUSE tools, NOW. 


See your, nearest dealer, or write for circulars today. 
H. B ROUSE & CO. 


2214 N. Wayne Ave. 
Chicago 14, Illinois 























MENT & SUPPEI 


+t > 


++ 


RUBBER STAMP MAKI 
RQUIPMENT AND SUPI 


ee 


TUCIICAIING IS 
Relen Uceluihiene 


BOOKBIN DING EQUIP 


KS 


GLUE POTS, GOLD STAMPING 
PRESSES, TYPE AND FOILS 


NG 
C 


4 4 


WEAVING YARNS AND WARP 











G. A. 








Write for itérature aad Gectatlens vr 


PRATT CO. 
4133 NORTHCOTE AVENUE East Chicago, Indiana 

















(Continued from 


‘page 68A) 
—6 pt., Nos. 21, 22, 23, and 


24; 12 pt., No. 25 - 


1) Wood, condensed Gothic — 8, 


12, 15, and 18 line 


m)-10 pt. line leaders, 4 dots to 


the em ° 
m) 10 pt. braces and dashes 
0). 19 pt. fractions : 
) 10 pt. references 
q) Parentheses and brackets 
r) 2 pt, laborsaving leads, 4 to 
.25 picas 


Print-Shop Supplies 


BENZINE OR GASOLINE — for 

cleaning type or presses 

BINDERY TAPE—z2 in. wide, 
or black 

GOLD BRONZE — pale 


INK 
@) Bond, black, for bond papers 
b) any Rhy OF eee, 


¢) Cover, colors as selected 
d) Dryers and compounds, as se- 


PAPER 

@) Bond, fine grade, 17 by 22 — 
20, white 

b) Bond, medium grade, 17 by 

: 2— 20, white 

c) Bond, sulphite, 17 by 22 — 
20, white 

d@) Bond, sulphite, 17 by 22— 

selected 


20, colors as 


e) Book, enamel, 25 by 38— 80, 
white 


finish, 25 by 38 
h) Cover, as selected, 20 by 26, 
medium 


i) Card Bristol, fine grade, 22 by 
28 — 4 ply, white 


* Sar als sie em 

1) Take: Been coolio 

ms) ia 4 pt Sa grade, 
25% pang = Bina colors as 


a) No. 28 round wire for stitcher 
b) Wire staples, 34 in. 


Drafting Equipment 
and Supplies 


6b) Compass, 15 in., with locking 

c) Drawing set: T square, 
straightedge, triangle, 
tractor 


CABINET 
a) For filing drawings 
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WEED “ARTIST and 


immune DRAWING 
—___—_MATERIALS_ 


FOR MECHANICAL DRAWING: 
Drawing Instruments 
Drafting Supplies 
Waterproof Drawing ink 
FOR ART AND COMMERCIAL ART: 

is Fine Artist Quality Colors in - 
' ~ all mediums, and Related 

Products. 


STUDIO, SCHOOL AND DRAFTING 
ROOM FURNITURE 

















“RO =, 











san ume» F. WEBER CO. 


_ . Teachers and Schools, 
on Request. ; meaaeitinas te PA. 
ST. LOUIS 1, MO. eee, ae 














Louis V. Newkirk’s 


NEW! 


ORGANIZING AND 
TEACHING THE 
_ GENERAL SHOP 


In this new book, Newkirk has reinvestigated the 
whole problem of organization and teaching under 
general shop conditions and swept overboard most of 
the ideas of older texts on the subject. He shows 
projects in full to demonstrate how much boy-appeal 
can be: put into the properly selected problem. The 
analysis of the meaning of the general shop in relation 
to unit shops and the school system itself is made with 

. as much graphic interest as the coverage of projects. 

Probably $4.50. 


- COURSE MAKING IN INDUSTRIAL EDUCATION Friese osees $3.50 
PRINCIPLES OF TRADE AND INDUSTRIAL TEACHING 


set ewe eeserereeereeeee 
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A Book That, Tells You the Working Procedure 
4 14 Handicrafts and Includes over 200 Make-It- 
Yourself Projects 


A TREASURY OF HOBBIES AND CRAFTS | 


Edited by Michael Estrin 


A veritable “Treasury” of things-to-do = how-to-do 
them for the shop, craft and art teachers and their stu- 

dents. Contains 14 COMPLETE SECTIONS, on Stee 
Craft, Metal Craft, agg = Craft, Wood-Working, oo 


Railroads, Photography, Sculpture, Basketry, 
RY lingo Fol 


directions 
ie eery to turn out profemional handicraft work, Just « 
Sow of the Thing) co Bes ats, Reebnnes Sones Ac- 
, Costume Jewel- 


Book Case, 

Metal Vases, Breakfast Table and Bench Set, Wooden 
Tors, Dolls and so much more. With THE TREASURY 
OF F HOBBIES AND CRAFTS as your foundation you 
will be started off right on your favorite craft—its 


king your ingenuity and 
make you 2 master in your field. 7x10 Cloth 
160 Pages. Over 400 7 sa and Illustrations. 


PRICE 











$4.98 





A FEW OF OUR FINE REFERENCE AND WORK BOOKS 





THE ENGINEER’S SKETCH BOOK, by Thomas W. Barber 


Over 3000 Mechanical Movements. ..........+-+«+ Price $2.98 
HORNUNG’S: HANDBOOK OF DESIGNS & DEVICES 
1836 Designs—240 Pages—204 Plates............- Price $3.75 


IT’S FUN TO DRAW, by Alan D. Bogorad 
A Complete book of Art Instruction 
Over 1000 how-to-do it drawings and shetches....Price $1.00 


10% Discount te Schools and Teachers 
SEND FOR OUR CATALOG. EVERYTHING FOR 
THE CRAFTSMAN & HOBBYIST 


WE CARRY A COMPLETE LINE OF CRAFT BOOKS & SUPPLIES 











Hobby Book Mart, Dept. V, 150 Nassau St., New York 6, N. Y. 


PRINCIPLES OF 
WOODWORKING | 


Herman Hiorth 


































Completely revised 


Meets all the needs of an up-to-date high 
school course in woodworking. $2.88 













THE BRUCE PUBLISHING COMPANY 
703 Montgomery Bidg. Milwaukee 1, Wis. 











(Continued from page 70A) 


6) For storing — boards 
c) For storing dra instru- 
d) For storing models 
‘or 

CALIPERS — 6 in. and 8 in., inside 
and outside . 

CHAIR — 

DESK — teacher’s 

DIVIDERS — 

DRAFTING —and ac- 
cessories 

DRAFTSMAN’S STEEL PRO- 
TRACTOR 

DRAWING BOARDS — large 

DRAWING-BOARD SUPPORTS 


—to be set on or attached to 
woodworker’s bench 

DRAWING TABLES AND 
STOOLS 


INK. 
IRREGULAR CURVES — Nos. 17, 
21, and 24, wood, rubber, or 


transparent 
LETTERING ANGLES 
LETTERING PENS — assortment 


architectural students 

LEVELING ROD—for use with 
., the transit 

MACHINISTS’ COMBINATION 
SET — 12 in. 

MARKING PINS—for use with 
measuring tape, for architectural 
students 

MICROMETER —1 in., for me- 

students 


OILSTONE — 3-in. case 


PANTOGRAPH — 21 in. 


ayy reo R' 


TAPELINE 
@) 100 ft., steel, for architectural 
students 
b) 50 ft., steel or metallic 


T SQUARE —adjustable or fixed 
head, for large drawing board or 
with parallel rule 

it for large drawing 


boards 
WALL CHARTS — lettering, deci- 

mal equivalents, etc. 
YARDSTICK 

To be provided by, or for, each 
student 


Drafting—Small Eissipenions 


DRAWING BOARD —size to be 
instructor 


and 
PENHOLDER —for lettering 
— for 
PENS — assorted, for “ae, 


PROTRACTOR — not over 5 in. 
SCALE —12 in. architects’, trian- 
gular 

SCALE GUARD 
“Sr Ee et in., as specified 
1 SQUARE UARE—to fit Blagg board 


30-60 deg., 10 in. 
SMEG oat 0 an 8 in. 
transparent 


Drafting Supplies 


BICHROMATE OF POTASH — 


BL RINT 

a) Paper, 36 in. wide 
b) Writing fluid 
PAPER 


a) Cross section, 834 by 11 in. 
b) Detail, 24 by 36 in. 
c) Drawing, 24 by 36 in. 


oS nog BP 10 
e) Tracing, 36 Fe ” 


* POWDER — for rae cloth 


TRACING CLOTH — 36 in. 


c) Wi 


Drafting—Additional Supplies 


To be provided by, or for, each 


PEN ' 
THUMBTACKS OR SCOTCH 
TAPE 


a) Black, waterproof 
b) Colored, if 
PENCILS — DRA 
4H, and 6H 
POINTER PAD 


» HB, 2H, 
















SUMMER SESSION 
TWO 30-DAY TERMS 
June 14— July 22 “July 22— August 26 


1947 
e 





_ A pioneer in summer programs for teachers 
of Industrial Arts and Industrial Education. 
Undergraduate and graduate subjects. 
Added equipment and faculty. 


For detailed information and applications 
for admission address: 


DIRECTOR SUMMER SESSION 
Room 126, Bennett Hall 
BRADLEY UNIVERSITY 
PEORIA, ILLINOIS 


EDUCATION .. . the key that unlocks the World of Tomorrow 


MINNESOTA SUMMER SESSION 
Separate Enrollment for Either or Both Terms 
June 17-July 25, 1947 or July 28-August 29, 1947 


FOUR-YEAR CURRICULUM—B.S. DEGREE 
MASTER’S DEGREE—PLANS A-B-X-Y 
INDIVIDUAL PLANS FOR PH.D. DEGREE, INDUSTRIAL 
ARTS AND SMITH-HUGHES, GEORGE-DEEN COURSES 
EXCELLENT LIBRARY FACILITIES 
UNEXCELLED RECREATIONAL PROGRAM 
WIDE RANGE-OF MANIPULATIVE COURSES 
Correspondence concerning undergraduate work and 
graduate patterns may be addressed to the Department 
of Industrial Education, 200 Eddy Hall. 

The Dean of the Graduate School, 234 Administration 
Building, will supply a Bulletin of General Announcement 
and a blank of “Application for Admission”’. 

Bulletins and application blanks are now available from 
Director of Summer Session, 802 Administration Building. 


UNIVERSITY OF MINNESOTA 


MINNEAPOLIS 14, MINNESOTA 





CORNELL UNIVERSITY 


1947 Summer Session 


JULY 1—AUGUST 9 
IN THE HEART OF THE BEAUTIFUL FINGER LAKES 


FACULTY OF NATIONAL AND STATE LEADERS 


GRADUATE AND UNDERGRADUATE PROGRAM 
: in 
VOCATIONAL INDUSTRIAL EDUCATION 
INDUSTRIAL ARTS EDUCATION 
TECHNICAL EDUCATION 


RELATED COURSES IN INDUSTRIAL AND LABOR 
RELATIONS, GUIDANCE AND PERSONNEL, 
ADMINISTRATION AND SUPERVISION 


FOR SPECIAL SUMMER SESSION BULLETIN WRITE TO: 


Director of the Summer Session 
Cornell University 
Ithaca, New York 





THE PENNSYLVANIA STATE COLLEGE 


Department of 
INDUSTRIAL EDUCATION 


1947 Summer Session June 30—August 9 


Vocational Industrial 
and 
Industrial Arts Education 


Doctors, Masters and 
Baccalaureate Degrees 


Separate graduate and undergraduate 
curricula in vocational industrial and 
in industrial arts education for in-service 
teachers, supervisors, administrators, 
and other qualified individuals. Short 
unit courses dealing with national, state 
and local problems. 





For further information and catalog 
address: 
Director of Summer Sessions 
Room 105, Burrowes Building 


“4 


THE PENNSYLVANIA STATE COLLEGE 


Staté College, Pennsylvanic 


























Students Learn 
Production Forming 
Methods with 


DI-ACRO 
BENDERS 


Thousands of DI-ACRO Benders are in regu- 
lar production use forming a great variety 
of small parts of manufactured products. 
Your students can learn to duplicate parts 
accurate to .001” in tubing, angle, channel, 
flat, round, or square materials with these 
precision machines. 


Send for Catalog “Die-Less Duplicating” 


which fully describes and illustrates all models of Di- 
ACRO Benders, Brakes and Shears. 


< Pronounced “DIE-ACK-RO” 


Ege ONEIL-IRWIN mr6.co 


& 
esp 35) Eighth Ave. Lake City, Minnesota 






DI-ACRO 
Bender No. 2 
forming steel tubing 








THESE 


can double enthusiasm 
for Wood-Working Projects! 


Your students will find on extra thrill in 

Ms working with fine plywoods—Mahogany, 
Curly Birch, Bird's Eye Maple, Havello! 
They'll put more interest and care into their 
work—take extra pride in the added beauty 
of the finished project. 

We have available a complete stock of 
fine plywoods in many stondard thick- 
nesses, and in a variety of panel and 

cabinet grade sizes especially suited 

for the school workshop. Send today 
for complete catalog of ply- 
wood and craftsmen 


supplies. 














é- 






CARMEN-BRONSON CO. 












TEACH FORMING AND 
PUNCHING WITH A 


—ffameol— 
FOOT 


Projects in tool and die making take on renewed interest and 
are of great value when put to practical use. Famco Foot 
Presses make this possible with small investment. They can 
be used for testing and production runs. These portable 
machines are amazingly powerful, yet need no electric 
power. They come in ten sturdy models for bench or floor ~ 
mounting. Write for full details today. 








OTHER POWERFUL MACHINES THAT NEED NO POWER 


Famco Arbor Presses, in 32 models, 

bench and toor ——w will de- 
liver up to 15 tons pressure . . . require 
no electric power. 


Famco Foot Powered Squaring 

will cut up to 18 gauge mild 

ith accuracy and speed. Ruggedly con- 
cted and ilable in five sizes. 


FAMCO MACHINE CO © 1317 18TH ST. © RACINE, WIS. 


















Revised and Enlarged 
THE SEVENTH EDITION OF THE 


DICTIONARY OF 
TECHNICAL TERMS 


by F. S. Crispin 


A completely revised and enlarged edition of 
Crispin’s popular technical dictionary includ- 
ing all the technical terms used in modern 
trade, industry, and shopwork. Clear, accurate, 
and up-to-date definitions of more than 10,000 
technical terms are presented in alphabetical 
order for rapid reference. This enlarged edition 
includes over 825 new words coined as a result 
of special wartime technical developments. 
Profusely illustrated with trade derivations 
given for each term. 


$2.75 . 


Gnavsiontion wayenit oh Hint aapeaedl 
























SQUARING SHEARS © ARBOR PRESSES © FOOT PRESSES 





THE BRUCE PUBLISHING COMPANY 





703 Montgomery Bidg. Milwaukee 1, Wisconsin 
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ee. amd Reaction 


RETION—the vivid action, even in repose, implicit in this beautifully detailed Kreigh Collins 
ee ee 




















KREIGH COLLING ILLUSTRATION FROM "MATTHEW OF OLD MASSA- 
CHUSETTS.*’ PUBLISHED CY THE METHODIST PUBLISHING HOUSE. 


Y 


Higgins American Drawing Inks by 
outstanding artists, illustrators and de- 

signers. Through their distinguished 
alae of line, their complete control 
and facility of use, Higgins Inks set 
standards of excellence in performance 
that will be clearly reflected in the ex- 


cellence of your work. 






SINCE 1880 


THE INTERNATIONAL 
STANDARD 
OF EXCELLENCE 


HIGGINS INkK CO., INC. 


271 NINTH STREET, BROOKLYN 15, N. Y. 





(Continued from page 69A) 


wships, 
The basic Sale Supihasoansh te anBethiics ot eillinas 
degree from an accredited college and selection is 
made and 


ee 16, Til. 
* Storm,” is a new black and white 
sound motion picture . by the School 


7 ‘ ’ 


tric Corporation, 306 Fourth Ave., Box 1017, 


Pittsburgh 30, Pa. 
¢ Opening of the department of industrial arts 
in after four years of inactive status is an- 


again 
nounced at the University of North Dakota. The 


new program includes a separate building with 
modernized equipment and revision of course con- 
tent to. serve teacher training and service needs. 

Graduate and former lieutenant (jg) in the 
VU. S. sar Marvin Poyzer, is new head of the 


A stuns report on German industrial 
safety practices and research was written by the 
Office of Technical Services investigators Edward 
G. Meiter and Albert J. Toering. They visited fac- 
tories, safety research centers, university labora- 
tories, and government offices, and noted ideas in 
safety practices and research which might aid 
American ind: 


ustry. 
Unlike American practice, German safety reg- 


the same safety 


already acquainted with the safety practices of 
supervision as an American worker, whose train- 


emergency medication and methods used in large 
factories. 

The report (PB-6364: -Industrial Sgfety in 
Germany; microfilm, $2; photostat, $11; 154 
pages, including photographs, drawings, and 
tables; dated November, 1945) also contains 
formulas and methods of preparing various chem- 
ical indicators. 

Orders for the report, accompanied by check 
or money order, payable to the Treasurer of the 
United States, should be addressed to the Office 
of Technical Services, Department of Commerce, 
Washington 25, D. C. 

¢ The Moore Special Tool Company of Bridge- 
port, Conn., has just published a 448-page hand- 
book, fully illustrated entitled “Precision Hole 
Location for Interchangeability in Toolmaking 
and Production.” It is an authoritative and com- 
plete textbook on this phase of toolmaking. 

While it is priced at $5.00, the Moore Company 
will sell it to the metalworking industry at $3.00 
in the U.S.A.; $3.50 elsewhere. The 184 pages of 
Woodworth Tables for converting holes from 3 
to 100, on circles to rectangular co-ordinates 
alone, make this book exceedingly handy for the 
practical toolmaker. 





Design — An Introduction 

By Janet K. Smith. Cloth, 170 pp., 83% by 11 
in., illus., $3.50. Ziff-Davis Publishing Co., 

and New York. 

A book on art and design with explanatory 
sections and illustrations on the various systems 
of representation and concepts of design. 

Art rom cme, e, shape, ae color, texture, 

on page 83 















ABRASIVE PAPER & CLOTH 
Behr-Manning Corp. 
Carborundum Co., The 


ADJUSTABLE CURVE RULERS 
Dietzgen Co., Eugene 
Engineering Sales Company 
Post Company, Frederick 

ALUMINUM PROJECTS 
Aluminum Co. of A 


AMMETERS 
General Electric Co. 
Weston Electric Instrument 
Corp. 
ANVILS 


Atlas Press Co, 
Cincinnati Tool Co. 


ANVIL TOOLS 
Stanley Tools, 


ARBOR PRESSES 
Atlas Press Co. * 
Famco Machine Co. 


ARC-WELDING SETS & EQUIP. 
General Electric Co. 
Marqustte Mfg, Co. 


ARCHERY MATERIALS 
Indianhead Archery & Mfg. Co. 
Whiffen Co., L. C. 


ART METAL TOOLS 
Metal Crafts Supply Co. 


AUTOMOTIVE TEST 
EQUIPMENT 
a Maintenance Mach. 


AUTOMOTIVE TOOLS AND 
EQUIPMENT 


amemtire / omega 
Arastrong Brother ; 
Bl er 4 





nley Tools 
Starrett Co., L. 8. 


AWLS, TINNERS 
Millets Falls Co. 
Stanley 


AXES 
Plumb, Inc., Fayette-R. 


BABBITT FURNACES 
American Gas Furnace Co. 
Chicago ible Shaft Co. 
Johnson Gas Appliance Co. 


BABBITT METAL 
Kester Solder Co. 


BAND SAW BLADES 


BAND SAW BRAZERS, Electrie 
Atkins & Co., E. C. 
Oliver Machinery Co. 


BAND SAWS 


Porter-Cable Machine Co. 
Walker-Turner Co., Ine. 
Wallace & Co., J. D. 


BAND SAWS, METALCUTTING 
Starrett Co., L. 8. 


BAND SAWS, PORTABLE 
Co. 


Delta Mfg. 
Oliver Machi: Co. 
Walker: i 
Wallace & Co., J. D. 


BAND SAW SETS 
Atkins & Co,, E. C. 


BATTERY CHARGERS 
General Mectric Co. 


Or J 


BENCH FURNACES 
t Seaninag Bea! Furnace Co. 





BENCHES 
Jewelers’ and Metal Workers’ 
Sheldon & Co., E. H. 


BENCHES, MANUAL TRAINING 
Drecke White & Coolidge, Ine, 
Sheldon & Co., B. H. 

BIT HOLDERS, EXTENSION 
Millers Falls Co. 

Mfg. Co. 
Stanley Tools 

BITS, AUGER 
Greenlee Tool’Co. 

Millers Falls Co. 
Stanley Tools 

BITS, SCREW DRIVERS 
Greenlee Tool Co. 

Millers Falls Co. 

North Brothers Mfg. Co. 

~ Snap-on Tools, Inc, 

Stanley Tools 





BLACKBOARD DRAWING SETS 


BLACKSMITH TOOLS AND 
SUPPLIES 
Columbian Vise & Mfg. Co. 


BLOWERS, FORGE . 
American Gas Furnace Co, 
Chicago Flexible Shaft Co. 
BLOWPIPES, Brazing, Jewelers’ 
American Gas Furnace Ce. 


BLOWTORCHES 
“Lassky, White & Coolidge, Ine. 


BLUE-PRINT PAPER 
Dietzgen Co., Eugene 
Post ny, Frederick 


BLUE-PRINTING MACHINES, 
ELECTRIC ¢ 
Dietzgen Co., Eugene 
BOARDS, DRAWING 
Dietzgen 


BOOKBINDERS SUPPLIES 
American Type Founders Sales 


Pratt Co., G. A. 
aeons te 
luminum Co. of 
Amorienn Mechicioet Becaty 
Bruce iar mag pea 
Heoby Best tan 
International Textbook Co. 
Co., The 
Arts Press — 
BORERS, WOOD 
De Walt Products Co. 


nly ea 4 Co. 
Wallace & Co., J. D. 


_CERAMICS- 


BOW COMP. 8, DIVIDERS, 
PENS, PENCILS 


Dison Grucibie Os Joseph 





BRAD AWLS 
Millers 
Stanley Tools 
BRASS FURNACES, GAS 
' American Gas Furnace 
Flexible Shaft 
Johnson Gas Appliance 


BRASS TYPE . 
_ American Type ‘Founders Sales 
BRAYERS 
American Type Founders Sales 
Corp. 4 
BRAZING TORCHES 


American Gas Furnace Co. 
Atkins & Co., EB. C. . 


BRISTOL BOARD 
Weber Con ee , 

“‘BRITTANIA METAL 
Metal Crafts Supply Co. 

BRUSHES, ARTISTS’ 


BRUSHES, CIRCULAR, BRIS- 
TLE AND WIRE (All Kinds) 
Atlas Press Co, 


BRUSH CONDITIONER 
Wisconsin Laboratories, 


BRUSH MAKING MATERIALS 

BB. & A.C. 

BUFFERS, BENCH, PEDESTAL 
Hie Decker Mfg. Co. 


Snap-on Tools . 
Stanley Blectric Tools 


CABINET HARDWARE 


Lussky, White & Coolidge, 
Stanley Works 7 


CABINETS, Cat and Electre 
American Type Founders Sales 


CARVING TOOLS for Wood 
and Lincleum 


Chicago aes Wheel tite. Co. 
Lussky, White & Coolidge, Inc. 


CENTER LATHE 
Atlas Press Co. 
LeBi Machine Tool Co, 
South Bend Lathe Works 


eevee ee ry ry u — r) mined teeeeee n ‘ - 
DIRECTORY OF MANUFACTURERS’ PRODUCTS 
This directory is published as a convenient guide to sources of supply, covering the products of manufacturers carrying product 
information in this ANNUAL NUMBER, For alphabetical index of manufacturers’ advertising see page 85A. To obtain products 


not included in this directory, quotations or additional information to help you make up your specifications, lists of equipment, etc., 
address Industrial-Arts Service Division, or use.coupon on page 85. 


CHISELS, Cape, Cold, Grooving 
Atlas Press Co. 


CHISELS, FRAMING, MORTISE 
Greenlee Tool Co. 
Millers Falls Co. 


CHISELS, Metal Cutting and 
Weed Carving 


CHUCKS, COMBINATION 
Press Co. 


Atlas . 
Snap-on Tools Corp. 
South Bend Lathe Works 


CHUCKS, DRILL 

tlas Press Co. 

Lussky, White & Coolidge, Inc. 
South Bend Lathe Works 
Walker-Turner Co., Inc. 


> 


CHUCKS, INDEPENDENT, 
Universal Combination 


Atlas Co. 

South Bend Lathe Works 

Walker-Turner Co., 
CIRCULAR-SAW BENCHES 

Delta Mfg. Co. 

Lewis Machine Tool Co. 

Oliver Machi Co. 


‘Walker-Turner Ine. 
Wallace & Co., J. D. 


CLAMPS 
Adjustable Clamp Co, 
Ar Bros. Tool Co, 
Atkins & Co., E. C, 


Columbian Vise & Mfg. Co. 

Lussky, White & Coolidge, Ine. 

Starrett Co., L. 8. 

Williams & Co:, J. H, 
CLAMPS, ADJUSTABLE 

Adjustable Cl: Co. 

Cincinnati Tool Co, 

Lussky, White & Coolidge, Inc. 
CLAMPS, BAR 

Co, 

Lussky White a Coolidge, Ine. 

Oliver Machinery Co. 
CLAMPS, CARRIAGE, SCREW 


Adjustable 
Cincinnati Tool 
Lassky. White & Coolfage, Ine. 
Oliver Machinery Co. _ 

CLAY, MODELING 


COMBINATION SQUARES 
Starrett Co., L. 8. 


COMPOSING STICKS 
American Type Founders Sales 
Rouse & Co., H. B. 


CONDUITS 
General Electric Co. 


CONTROLLERS, ELECTRIC 
General Electric Co. 


COPING SAW BLADES 
Atkins & Co., E. C, 
Delts Mite, Co.” 
Lussky, White & Coolidge. ine. 


COPING SAWS 
Atkins & Co., E. C. 


COPING SAWS, Power 


Pi Reson, me 


COUNTERSINKS 

+ dagen ages 
Tools 

Co., 1 8. 













CURVES, rng el 
- Bos Saag, Weer 
Weber Combai, F 


CUT-OFF SAWS 


Wallace & Cond. D- 


CUTTER HEADS 
Atkins & Co., E. 
Delta Mfg Go. 
Saree ey eo 
Williams &°Co., J. H. 


CYLINDER PRINTING PRESS 
merican Type Founders Sales 


DADO HEADS 
Atkins & Co,, 
Belts spe 
Huther Bros. Saw Mfg. Co. 
Walker-Turner Co., Inc. 


DISTRIBUTI 
FORMERS. — 
General Electric Co. 
Maguire Industries, Inc. 


DOWEL POINTERS 
Lu 


saky, White & Coolidge, 
Stanley Tools > 


gs tk re Sag 
Lussky, te 
& Coolidge, ine. 


ptr PENS 
ietzgen , Eugene 
” Post Company, Frederick 


DRAFTING TABLES 
Co., Eugene 
Sales Co. 
Co., E. 
Weber Company, 


DRAFTSMEN’S INSTRUMENTS 
Bales Company 
Post Compa Frederick 
Starrett ws . 


DRAWING INSTRUMENT 
or nay Be on 
ae Sees Bales Co. 


DRAWING ovrrire 
Post Company, 
Weber Company, F. 


DRAWING PAPE: 
AND sneer —— 
Co., Eugene 


Weber Company, F. 


DRILL PRESSES 
Atlas Press Co, co. 


Delta . Co. 
Porter Cabie Machine Ca 
Walker-Turner Co., Inc. 


DRILL SHARPENERS | 
Atlas Press Co. 


a 


z 


i 


a cee eco 
Rawk & Decer Mis. Co. 
fee tes Sn 
Sa 
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—=McKNIGHT & McKNIGHT— 
















"Setter “Jools for 
Setter Juctruction” 


ANOTHER BERNARD 3-In-1 Tool. #102... 
1,as a wrench; or 2, as pliers (with parallel 
action jaws); 3, as wire side-cutters;... 
with the famous “gorilla grip”. 


WM. SCHOLLHORN CO. 
‘Quality Tools Since 1870” 
New Haven 9, Conn. 


Many millions of BERNARD 
pliers, nippers, cutters, punches 
and related tools are in use EIT AREAS PEE aR 
today in America’s manufactur- WM. SCHOLLHORN COMPANY 

ing plants. ' 4005 Chapel Street 

used throughout the country in 
school instruction. 

Once again — with few excep- 
tions — they are aygilable. Com- 





plete catalog will be sent 

FREE on request. Please use q 

‘coupon at 5 Cys 5a. gD ois Se 
ng SF this 10) 








MEISSNER STUDENT KITS 


... for practical radio instruction at low 
cost will be again available when pres- 


ent manufacturing conditions permit. 


“How To Build” instruction manual, 
the ideal laboratory textbook, an 
invaluable reference manual for all 
radio students. Fifty cents, postpaid 

™ (seventy-five cents in Canada) 


























BERNARD mag 
























OHM’S LAW 
CALCULATOR 


Handy Aid for Teachers and Students 






~ All Computing Scales on One. Side 
Also Contains Resistor Color Code 


SOLVES ANY OHM’S LAW PROBLEM 


WITH ONE SETTING OF THE SLIDE 


Here’s a new and improved version of the famous Ohmite Ohm’s 
Law Calculator. Used the world over by teachers, students, engi- 
neers. Figures ohms, watts, volts, amperes—quickly, accurately. 
All values are direct reading. New handy pocket size—9” x 3’. 
Send 25c in coin for your calculator. : 
OHMITE MANUFACTURING CO., 4994 Flournoy Street, Chicago 44, Il. 


Se Right with OH MITE 


TAP SWITCHES 





RHEOSTATS ” RESISTORS . 








Rr eee ee 
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Snap-on Tools C 
. BENCH AND FLOOR, 

Reh SPEED 

Atlas Press Co. 

Delta Mfg. Co. 

Millers Falls Co. 

‘Walker-Turner Co. 

BREAST 

ag White & Coolidge, Inc. 


Millers Falls Co, 

Stanley Tools 
DRILLS, HAND 

Casco Produc . 

Chicago Wheel & Mfz. Co. 
Lussky, White & Coolidge, Inc. 
Millers Falls Co. 

North — Mfg. Co. 
Stanley Too! 





DUPLICATORS 
Dick Co., A. B. 


DYNOMETERS, ELECTRIC 
General Electric Co, 


WELDING 
ELEC OUIPMENT & SUPPLIES 


General Electric Co. 
Marquette Mfg. Co. 
EL ESTAS saree: WIRE 
& suP 


Ohmite ute. Co 
Reading Electric Co., Inc. 


ELECTRIC GENERATORS 
I Electric Co. 
Standard Electric Time Co. 


ELECTRIC HEATING 
ELEMENTS 
Globar Div., Carborundum Co. 
ELECTRIC MOTORS 


ELECTRIC SOLDERING IRONS 
Lussky, White & Coolidge, Inc. 
Stanley Tools 


ee he anesy 


General Elec 
Bectrie Time Co. 
ne 


ELECTRICAL anaes 
FIXED C 
Globar Div., Carborundum Co. 


ELECTROTYPES 
Dato American Electrotype 


EMERY CLOTH — 
Behr- Manning Corp. 


Norton Abrasives 
ENGRAVERS’ TOOLS AND 
SUPPLIES 


Chicago Mig: Co. 
Metal at Crates § Supply 


ENVELOPES, Report Card, 
Commercial, Me ad 


Western States Envelope Co. 
EXPOSURE METERS 


General Electric Co. 
Weston Electric Instrument 


ih cary an a 
Paper Fastener Co. 


FEEDERS, Automatie “(Printing) 
American Type Founders Sales 
Corp. 
FILES AND RASPS 
Atkins 5 ge E. C, 
Delta F 


Bisston & Sons, Ine., Henry 
Lussky. White & Coolidge, Ine. 


Plumb Ine Fayette R. 


FILING CASES 
Co., Eugene 


Weber Company, F. 
FILING MACHINES 


FILMS, INDUST. TRAINING 
America 
Castle Films 


Jom hianly Orgentestion 


FILMS, TEACHING, ETC. 
Aluminum Co, of America 
Films, Ine. 

Jam Haridy Organization 


FINISHING MATERIALS 
General Finishes Sales & 


Lussky, & Coolidge, Inc. 


FIRE BRICK AND CEMENT 
Sunbeam Corp. 
FIRE CLAY 
Sunbeam Corp 
FLASKS 
Sterling Wheelbarrow Co. 
FLEXIBLE SHAFT AND 
MOTOR OUTFITS 
Walker-Turner Co., Inc. , 
FLEXIBLE STEEL TAPE 
RULES 
Dietzgen Co., 
Post Company, 
Weber Company, F. 
FLEXIBLE TUBING AND 
CONDUITS 
General Electric Co. 
FLINT PAPER 
Behr-Manning Corp. 
Carborandum Co., 


The 
Lussky, White & ‘Coolidge, Inc. 
Norton Abrasive 


FLOOR SANDERS 
Porter-Cable Machine Co. 
— SOLDERING : 
ester Solder Co, 
Rasy. Chemical ¢ Company 


FOLDING RULES 


White & Coolidge, Inc. 


Millers Falls Co. 
Stanley Tools 
FOOT PRESSES 
Famco Machine Co. 
FORGE TOOLS 
Stanley Tools 
— Annealing & Melting 
meri: Gas Furnace Co. 
Sunbeam Corp. 
FORGES, GAS 
American Furnace 
Sunbeam ont > 
FOUNDRY E wiaads 
SUPPLIES: * 
Brodhead-Garrett Co. 
Sterling Wheelbarrow Co. 
FREQUENCY METERS 
Pertable and Switchboard 
Weston Electric Instrument Co. 
FURNACE LININGS 
Carborundum Co., 
FURNACES, Annealing, Case- 
Harden Heat Treating, Metal 
Melting, Beldering 


.» Tempering 
American Gas Furnace Co. 


General Electric Co. 
Johnson Gas Appliance Co. 


FURNACES, FORGING 
American Gas Furnace Co. 
Sunbeam Corp. 

FURNITURE FINISHES AND 

SUPPLIES . 
Lussky, White & Coolidge, Inc. 


FURNITURE TRIM 
Lussky, White & Coolidge, Inc. 


FUSES, STANDARD 
General Electric Co. 
yee ao etng 2 
General Electric . 
Weston Electric Instrument Corp. 
GARNETT PAPER = CLOTH 
Behr- 


Lussky, EE eteiies, tne. 


. Norton Abrasive 


GAS-WELDING Equip. & 


; nuns gauane™ RULE 


GAUGES, CALIPER 
Press 


caves, MARKING 
Mates rene er Coa tne. 
Falls Co. 
Stanley Toois 
Searvedt Co., L. 8, 


OATHREAD THICKNESS AND 

ford Motor *o are mM 
1. ¥. 

Starrett Co., L. 

GENERATOR TEST BENCHES 
‘General Electric Co. 

GLASS CUTTER 
Red Devil Tools 


GLAZING TOOLS 
Red Devil Tools 


oo: 
Pa 





oF 
ue 
Ft 
£ 


E 
: 
2 " 


gp, ee 
'ummert-Dixon 

Wallace Co., J. D. 
GRINDERS, PEDESTAL TYPE 


opaenie mnansens,. 


Atlas Press Co. 
Cincinnati Grinders, Inc. 


GRINDING WHEELS 


Be Cs 
Behr. pan wna, egy 
, White & Coolidge, Inc. 
Norton Abrasive 
Simonds Abrasive Co. 
wacksaw BLADES 


ue Henry 
oath 


> 


i 


a 
ip 


Saw Co. 
& ldge, Inc. 


Co. 
Corp. 


a 


pyre He 
Co., B.C. 


eae 


ee 


We 


HACKSAWS, Power i 
Atkins & Co., E. C. “ae 


HAMMERS, 'S, BLACKSMITH 
- Stanley ‘ools -” 
HAMMERS, LEAD AND SOFT 


Ginpeek Heats Ces 
Stanley Tools 


nanuene. m PORTABLE 


ELECT 
Stanley el Tools 


HAND SAWS 
Atkins & Co., E.C. 


Ine., Henry 
, White & * 
Lussky, co Coolidge, Inc. 
HAND SAWS. PORTABLE 


ELECTRIC 
Stanley Electric Tools 


HAND SCREW: 
Cincinnati Co. 
Lussky, White & Coolidge, Inc. 
HANDICRAFT SUPPLIES 
Brodhead-Garrett Co. 


ee eee 
Hammett Co., J. 


HARDIES 
Stanley 
HEAT-FLOW METERS 
Weston Electric 
HEATING ELEMEN 
ELECTRIC sta 
Globar Div., Carborundum Co. 


HEAT-TREATING EQUIPMENT 
Furnace 


American Gas Co, 
Se Appliance Co, 
~ HIGH TEMPERATURE ELEC. 


HEATING ELEMENTS 
. Globar Div., Carborundum 


INDICATI ENTS, 
titer iy fusTaUm 


General 
¥ Le a ; 


INK REMOVERS 
Post i 

* Weber Company, F. 

INKS, DRa\ DRAWING AND 
Higeine cory Co., Ine. 
Post Company, Frederick 


INKS, PRINTING 
American Type Founders Sales 
* Driscoll & Co,, Martin 


JACKE NAP, F 
‘Aub woud” sages 


JACKS, HYDRAULIC 
Blackhawk 


- Co. : 
eats 
Casco 
Chicago Wheel iis. Co. 


Fellowcrafters, Ine. 
Metal Crafts Supply Co, 


J16 > gt GET 
Dew Walt Miche c. ag 
Oliver Machina: oo, 


wine Soe Co., J. tans 
JOINTERS mK 
Co. 
Aye os, 
Porter-' pte Co. 


Wallace & Onn Sb. 


HACKSAWS, POWER BLADES © JOINTERS, BENCH 
Atkins 


& Co., E. , 


- HAMMERS 


ae 


ee Delta Mfg. Co. 


Waiker-Turner Co. tne 


Wallace & Co., J. D. 
JOINTERS, HAND 


Delta Mie. Go. 





KEENE CEMENT” 
Sales & Serv, 
KILNS 


KNIVES; MACHINE 


Bisaton & 2 So, oa ed 


ee nares CUTTER 
Type Founders Sales 


Mio zs, . 
uty ui 


Fallewrere 
X-acto Crescent - 
Inc, 

KNURLS - 
Armstrong Bros. Tool 
Williams & Co., J. H. 

LABO RY STANDARD 

INSTRUMENTS 
Electric Insirument 


py td og 
White & Coolidge, Inc. 


LAMPS, MINIATURE 
General Electric Co. 


LATHE ATTACHMENTS 
Armstrong Bros. Tool Co. 
Atlas Press Co. 


South Bend Laine Works” 


LATHES, Bench, Metal Working 

-LaBtond Machine ach ‘Tool Co., BR. K. 
Co. ° 

Sheldon » Inc, 
South Bend Lathe Works 

LATHES, GAP BED 
Walker-Turner Co., Inc. 

LATHES, SMALL PRECISION 
Atlas Press Co. 


eae SPINNING 


Delta Mite. Oo. 

Walker-Turner ‘Ree Ine; + 

barnes. WOODWORKING 
Se Co. 
Lewis Co. 
dine Mee Co. 
‘Walker-Turner Co., Inc, 
Wallace & Co., J. D. 


LEAD AND RULE CUTTERS 
American Type Founders Sales 


Rouse Co., H. B. 
LEATHER 


merican Handicrafts Co. 
fang. White & Coolidge, Inc. 


SUPPLI 


ensue WORKING TOOLS 
Co, 


R 
2 fe No wide 
American Corte Founders Sales 
Lane? Whe & oe, Ine, 
panne 
And s Saree Founders Sales 


ot ol 
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are taking their place as the most popular craft in the 
school curriculum. 

Tools and supplies are again available for school work 
in metal. 

Pliers . . . files . . « enamels . . . etching outfits . . . saw 
frames and blades . : . findings . . . semi-precious stones 


. . sheet metals such as aluminum, brass, copper, nickel 
silver, and sterling silver. 


Books and portfolios which are excellent reference ma- 


- terial for the craft teacher, available at once on receipt 


of order. 

JEWELRY MAKING AND DESIGN, 

by Rose and Cirino—new edition.............. $8.95 
COPPER WORK by Rose.................0.0-005- 3.50 
ENAMELING by Rose..............00ecseeceeeees 20 
DESIGN IN METAL, by Rose and Smith............. 3.00 
PAPER KNIVES AND LETTER OPENERS by Ziegler.. 1.50 
THE NUT DISH AND NUT SCOOP by Ziegler........ 2.00 
THOIMOS. 10 BARTAL. « oo.n0.c ccc sccceccsaccscseccces 1,00 


All prices postpaid, order your copies now. 


METALS CRAFTS SUPPLY CO. 10 Thomas St. 
Providence, Rhode Island 

















PROMOTES 
SKILL... 


FINE DETAIL WORK 
\ MADE EASY 







WORKS WOOD, GLASS, METAL, PLASTIC 
A precision-built tool for master 


mechanics and craftsmen. Unsur- —- 
passed for grinding, drilling, rout- ACCESSORIES 
ing, carving, sawing, finishing and pt. F 
9,994 other uses. Runs on AC-DC, $9950 
with more exclusive features than 

$31.75 Value if 


any other tool. 


CASCO ELECTRI-CRAFT TOOL KIT 


CASCO PRODUCTS CORPORATION, BRIDGEPORT 2, CONN. 











PLASTICS 


FOR YOUR 
SCHOOL SHOP 


‘CATALIN—PLEXIGLAS 
A post card will bring our price lists. 


CRAFTSMAN SUPPLY HOUSE 
32 Browns Ave. Scottsville, N. Y. 





“SEALACELL PROCESS” 


PENETRATING WOOD FINISHES 
SEALACELL VARNOW AX — ROYAL FINISH 
for 


FURNITURE — CABINETS — MILLWORK 
No Brushes No Rubbing 


Required Between Coats 


Send For Folder “Facts.” 
A pont G Card Will Bring it. 




















LUMBER 


We have made a specialty of serving schools 
with their lumber needs for more than 50 
years. Send us your requirements and we 
will quote on whatever lumber we can supply. 
Our lumber stock is under shed which means 
lumber that can be used immediately upon 
delivery. 


THE TEGGE LUMBER CO. 


1500 W. Bruce St. Milwaukee 4, Wis. 
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LOOM CLAMPS 
General Electric Co. 


Looms 
Hammett Co., J. L. 


LUMBER 
Brodhead-Garre*t Ce, 
Carmen Bronson Co. 
Foley Lammber Co., T. A. 


Paxton Lumber Co., 
Tegge Lumber Co. 


Frank 
ACHINE KNIV JOINTER 
. AND aa 
Atkins & . 
Huther Bros. Saw Mfg. Co. 


MACHINE LIGHTS 
Atlas Press Co. 


maonenier TOOLS 
Atlas Press 
fkin Rule Co. 
[ariy, White & Coolidge, Ine. 
Starrett Co., L. 8. 


HICKORY, RUB- 
BER, RAWHIDE 
American Type Founders Sales 


Corp. 
Lussky, White & Coolidge, Ine. 
Snap-on Tools Corp. 


MALL 


MANUAL-TRAINING HARD- 
WARE 


merican Handicrafts Co. 
Lusky. White & Coolidge, Ine. 


ANUAL-TRAINING TOOLS 
° AND SUPPLIES 


Casco Products Corp. 

Chicago Wheel & Mfg. Company 
Cincinnati Tool — 

Fellowcraf 5 

Sresaios Tool Co. 

I 

1 


5 





aussky, White & Coolidge, Inc. 
Millers Falls Co. 


Stanley 
Starrett Co., L. 8. 





MANUAL-TRAINING VISES 
tlas Press Co. 
Columbian Vise & Mfg. Co. 
Laussky, te & » Ine. 
Millers Falls Co. 
Morgan Vise Co. 
MEASURING INSTRUMENTS, 
ELECTRIC sea 
General 
Weston Electric Instrument Corp. 


MELTING POT EQUIPMENT 
American Gas Furnace Co. 
Sunbeam 


METAL CRAFT TOOLS AND 
SUPPLIES 

American Handicrafts Co. 

I ad-Garrett Co. 

Casco Products ¥ 

Chicago Wheel & Mfg. Co. 

Fellowcrafters, Inc. 

Metal Crafts caper Co. 

O'Neil Irwin Mfg. Co. 

Snap-on Tools Corp. 





METAL SHEARS, ELECTRIC 
Stanley Electric Tools 


METAL SPINNING EQUIP- 
MENT 
Oliver Machinery Co. 


METAL STAMPING MACHINES 
O'Neil Irwin Mfg. Co. 


METALS, SHEET 
Metal Crafts Supply Co. 


METRIC SCALES, FLAT 
Dietzgen.Co., Eugene 
Post Company, Frederick 


MICA 
General Electric Co, 


MICROMETERS 
Snap-on Tools Corp, 
Starrett Co., Li, 8. 


MICROFARAD METERS 
Weston Electric Instrument 


MILLING ATTACHMENTS 
Atlas Press Co. 


MILLING MACHINES 
Cineinnati Milling Machine Co. 
Kearney & Trecker Corp. 


MITER BOXES 
Atkins & Co.. EC. es 
Millers Falls Co. 5 
Stanley Tools 





MODEL BOAT & AIRPLANE 
CONSTRUCTION sers 


Fellowcrafters, Inc. 
Western Crafts & Hobby Supp. 
MODELING TOOLS 


Casco 


MORTISERS 
Crescent Machine Co. 

piiver Machinery Co, 

Walker Turner Con ine. 

Wallace & Co., J. D. 

MOTION PICTURE MACHINES 
BCA Victor Div. 
Victor Animatograph Corp, 

MOTOR GENERATOR SETS 
General Electric Co, 





MOTORS, ELECTRIC 
Press 


Atlas Co. 

Delta Co. 

General Co, 
Walker-Turner Co., Inc. 


NIPPERS, Mage we Jewelers’ 
Lussky, White Ine. 
Starrett Co., L. - sna 


NUMBERING MACHINES 
merican Type Founders 


OHMMETERS, PORTABLE 
Weston Electric Instrument 
OILSTONE TOOL GRINDER, 

Power 
Mummert-Dixon Co. 


Oliver Mi: Co. * 
Wallace Co., J. D. 


OILSTONES 
Castorunsem On Te aos, tan 
Norton Abrasive “i 


ORNAMENTS, tron & Brass 
Lussky, White & Coolidge, Ine. 


OUTLETS, SWITCHBOXES 
General Electric Co. 


OXY ACETYLENE SETS AND 
EQUIPMENT 


OZALID PAPER 
Dietzgen 


PAGE FRAMES 
American Type Founders Sales 
Rouse Co., H. B. 

PAINTS AND VARNISHES 
Dixon Copia Joseph 


Lussky, White & , Ine. 
_ Pittsburgh Plate Glass 


PANEL BOARD ELECTRIC 
General Electric Co, 


PAPER, CLOTH-BACKED 
Di n Co., 
Post Company, Frederick 


PAPER CUTTERS 
American Type Founders Sales 


PAPER, DETAIL, RULED 
en Co., 
Post . 
Weber Company, F. 
PAPER, DRAWING AND 
TRACING 
en Co., Eugene 


Post , Frederick 
Weber Company, F. : 


PASTE 
Ink Co., Inc. 


PENCILS, PLAIN, COLORED, 
DRAWING, WORKING 
Dietzgen Co., Eugene 
Dixon Crucible Co., Jos. 
Dixon’s Typewriter Eldorado 


Penci 
Eagle Pencil Cuneene 
, White & ¢ Ine, 
Fat Simouy. Pini 
PENS, INK SHADING 


Hunt Pen Co., C 
Post Company, Frederick 


PENS, LETTERING - 


PEWTER 
Metal Craft Supply Co. 


PHASE ANGLE METERS 
‘Weston Electric Instrument 

PICTURE FRAME TOOLS 
Stanley Tools . 


PLANERS AND SURFACERS 
(wooD) 
Wallace Co., J. D. 
PLANES, HAR Ne 
Millers Falls Co, = 
Stanley Tools 


PLASTIC 
Castolite Co., The 


PLASTIC WOOD AND 
\Aiaten iALS 


Carmen Bronson Co. 
Lussky, White & Coolidge, Ine. 


PLATEN PRESSES 
‘American Type Founders Sales 


eee ae 
‘illiams & Co., J. H. 


PLYWOOD AND VENEER 
Bi Co. 


Carmen-Bronson Company 
Dougias:Fir Plywood Corp. 
Tegge Lumber Co, 


PORCELAIN KNOBS, 
CLEATS, ETC. 
General Electric Co. 


PORTABLE ELECTRIC DRILLS 
Black & Decker . Co, 
Delta Mfg. Co. 
Stanley Tools 
PORTABLE METERS, INDI- 
CATING 
General Electric Co. 
Weston Elec. Inst. Corp. 
PORTABLE WOODWORKING 
MACHINERY 


‘alker- 
Wallace Co., J. D. 


POTTERY CLAY AND 
SUPPLIES 
Weldon Laboratory, James W. 


PRESSES, VENEER 
Atlas Press Co, 


PRINTERS’ ENVELOPE 
SERVICE 


Envelope Co, > 


PRINTERS’ ROLLERS 
American Type Founders 


PRINTING PRESS MOTORS 
~ General Electric Co, 


PRINTING PRESSES 
American Type Sales 


Corp. 


PRINTSHOP EQUIPMENT 
AND SUPPLI 
American Type Founders Sales 


Rouse Co., H. B, 


PROJECT MATERIAL 
Pattern Mart 


PROOF PRESSES 
American Type Founders Sales 


PROTRACTORS 


Pungne engren, PRICK 


Atkins & Co., B. C. 
Atlas nto 5 
_ Lafitin Rule Co. é 


& Co., J. 
RADIO PARTS 
ates 
RADIO TEST EQUIPMENT 
, White & Coolidge, Inc. 


Schollhorn Co., Wm. 
Maguire Industries 
Weston Electric Instrument Corp. 


ACL Medium 
et ao 
General Electric 


RECEPTACLES, Duplex 
Plate & Sign 
General Electric Co. 
REDUCING GLASS 


Co., Eugene 
Post Company, Fredertel 
REEDS AND RAFFIA 
Hammett Co., J. 
RESISTANCE BOXES, PLUG 
AND DIAL . 
Instrument Corp. 


neowrens, FIXED 
CERAMIC 
Globar Div., Carborundum Co, 


REVOLUTION COUNTERS 


Co., 
Ss 
Starrett Co., L. 8. 


RHEOSTATS 


gy R. L., Div 
Stanley Electric Tools” 
Stanley Tools 


ROUTERS, PORTABLE AND 
STATIONARY 


Soe Eee SR 
Chicago Wheel & Co. 
‘Stanley Works 


RULES, WOOD, BOXwooD 
AND COMBINATION 

Dietzgen Co., Eugene 

] Bule Co. 

Lu , White & Ine. 

post Company, 

Starrett Co., L. 8. 

Weber Company, 





SANDERS, BELT 
Oliver Machinery Co. 
iver 
Porter-Cable Machine Co, 


SANDERS, COMBINATION 
Sna oo Teale Corp. 
p-on 
Walker-Turner Co., Ine. 
SANDERS, DISK 
Atlas Press 


Walker-Turner Co., Ine, 
Wallace & Co., J. D. 


> DRUM 
ita Mfg. Co. 
Walker-Turner Co., Ine, . 
SANDERS, PORTABLE 
Black & Decker Mfg, Co, 
Carter Div., R. L. 
Delta Mfg. Co. 


Oli : 
Porter-Cable Machine Co, 
Stanley Works 


SANDERS, SPINDLE 


Wallace & Co., J, D. 


SANDPAPER 
m Ce., 
& 


Lussky, Ine. 


enw ritae 
Foley mite. Go. 





Atkins & Co, B.C. 
B.C. 


» White & Coolidge, Ine. 


Co, 
‘8 Tool Works 


SAW TRIMMERS (PRINTING) 
American Type Founders Sales 
Rouse ne E - 


bay” 19 Gipourar. BAND AND 
, E. o 





Atkins & 

Delta Co, 

ed 

Falls Co. 

a 
Woodworker’s ‘1vol Works 

SAWS, PORTABLE ELECTRIC 
Black & 


nna 
Fmgtmie State College 
University of Minnesota 
SCRAPE 
Sr Enh, MANO AND 








Waiker- Co. 

Wallace & Co., J. D. 
SEMI-PRECIOUS STONES 

Metal Crafts Supply Co. 


SHAPERS, ELECTRIC 
Carter, R. L., Div. 
Stanley Electric Tool Co. 

SHAPERS, METAL 
Atlas Press Co, 


SHAPERS, WOODWORKING 
Carter, R. L., Div, 
Delta Mfg. Co. 
Diiver Machinery — 
Porter-Cable Machine Co, 


Walker-Turner Co., Inc. 
Wallace & Co., J. 2, 


1 eee eeameed Oem nuweaeaananeaaeacuecaaueas 


SHARPENING STONES 
Behr- 


SHEET METAL eeeer 
AND SUPPLI 
Peck, Stow & Wilcox Co. 
SILK SCREEN PROCESS 
American Type Founders Corp. i 


one TOOLS AND 
Metal Crafts Supply Co, 
SKETCH BLOCKS 3 








| |For SKILLFUL, 
Wrevlelh ie): 41 lcm sete) a: CRAFTSMEN 
HARDWARE and SUPPLIES in the making 


Lewis Projects aid in develop- 
ing trained students. The “Build 
We want to serve you to the best of It Yourself—Then Use It To Build 


our ability and with the least amount a8 
of delays and hopefully look forward ners Seed gin dente 
to the near future when we will Se Seely ofan. 
again be able to take care of your sh ot Te 
; , x now how 
na daraer ss _ of accurate workmanship is ac- 
quired through actual experi- 
ence in finishing and assembly. 
In addition, your shop obtains 
a sturdy, accurate machine tool 

at extremely low cost. 


Therefore, until complete stocks can Over 20 projects — mills, shapers, dreviar saws, 
be obtained, we suggest, when writ- gyre gard — pers —- ee 
ing orders, that you include a second necessary materials. Illustrated catalog aan tex 
choice, if possible. This co-operation copy today! 

would be to our mutual advantage in | 

shipping your order more promptly. 





LUSSKY, WHITE & COOLIDGE, INC. MACHINE TOOL CO. 


216 W. Monroe St. Dept. C-3 Chicago 6, Illinois . 
; P.O. Box 7446 Station L, Dept X, Los Angeles 23, California 


x 
BAVRBSVTASVSVSSESSSSBVBASVBSVSBSVSVVPVVsVEsV—sesVes eave eanaaa 
, 


High Grade 
Printing Inks 
For COVERWELL 
SCHOOL INKS FOR 
PRINT QUALITY 
SHOPS PRINTING 
RTIN DRISCOLL & co. 
s Portlend, 407 E. 











TOOLS ALWAYS SHARP 

with PLURALITY OILSTONE 
TOOL 

GRINDERS 


Now available in 
3 sizes 


Sis 255 Baer Seb &. 
140. 475 Plurelity 





& 





Originators and Pioneer M Mansfecturere 
of Oilstone Tool Grinders 
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SLIDE RULES 
Dietégen Co., Eugene 
Post Company, Frederick 


SLOYD KNIVES 
Lussky, White & Coolidge, Inc. 


SOCKETS AND RECEPTACLES 
General Electric Co. 


SOLDERING COPPERS 
Lussky, White & Coolidge, Inc. 


SOLDERING FURNACES 
American Gas Furnace Co. 


Sunbeam 5 
General Electric Co. 
Johnson Gas Appliance Co. 


SOLDERING IRONS, ELECTRIC 
General Electric Co. 


Stanley Tools 


SOLDERING SOLUTIONS 
Ruby Chemical Company 


SOLDERS, ALL ee 


a 
Ruby Chemical Company 


SOLDERS, FLUX FILLED 
Kester Solder Co. 
Ruby Chemical Company 


SPINDLE CARVERS 
Oliver Machinery Co. 


. SPINNING EQUIPMENT | 
AND TOOLS 


Atlas Press Co. 
Oliver Mediate Oe, 
Walker-Turner Co., Inc. 
SBOKESHAVES 
Lussky, White & Coolidge, Inc. 
Millers Falls Co. 
Stanley Tools 


SQUARES, BEVEL 
Millers Falls Co. 
Stanley Tools 


’ 
SQUARES, FRAMING 


SQUARES, — 
poy & Sons, eg 
Lussky, White Py Coolidge, Ine. ¥ 
Millers Falls Co. 
Stanley Tools 


SQUARES, TRY 
Disston pA a, 
Lussky, ‘Whi may Costiciee ine 5 
Starrett con L. 8. 


STAINS 
General Finishes Sales & 
Service Co. 


STAMPS, Letters and Figures 
Atlas Press Co. 
Lussky, White & Coolidge, Inc. 


STANDARD CELLS 
Weston Electric Instrument Corp. 


STARTERS, MOTOR, Electric 
General Electric, Co. 


STEEL RULES 

Atkins & Co., B i. 

Dietzgen Co., 

Lussky, White 7 ‘Coolidge, Ine. 
Post pany, Frede 

f is Corp. 

Starrett Co., L. 8. 





STEEL SQUARES | 

Lussky, White & Coolidge, Inc. 
Millers Falls Co. 

stanley Tools 

Starrett Co., L. 8. 





: STENCILS, SILK SCREEN 
American 


Founders Sales 


STORAGE BATTERY TEST- 
ING INSTRUMENTS 


Weston Electric Instrument Corp. 


SWING SAWS 
Wallace & Co., J. D. 


SWITCHBOARD INSTRU- 
MENTS, INDICATING 


Genera! la Electric Co. 
Standard Electric Time Co. 
Weston Electric Instrument 


SWITCHBOARDS 


General Electric Co. 
Weston Electric Instrument Corp. 


SWITCHBOXES 
General Electric Co. 


SWITCHBOXES, OUTLET 
General Electric Co. 


SWITCHES, SAFETY 
General Electric Co. 


SWITCHES, REVERSING 
Atlas Press Co. 


SWITCHES. SAFETY 
INCLOSED 
General Electric Co. 


SWITCHES. SNAP, PUSH 
BUTTON, AND PLUG 


1 Electric Co. 
- Ohmite Mfg. Co. 
e 


TABLES, DRAFTING 


TACHOMETERS, ELECTRIC 
Weston Electric Instrument Corp. 


TAOKERS 
Star Paper Fastener Co. 


TACKS, THUMBS, STEEL 
AND BRASS 
Dietzgen Co., 


. White & » Ine. 
ny, Frederi 


TAPE, MEASURING 


Lu cor ynite & Cool Ine. 
6 > Wee 


Post 
Weber Company, F. 


TAPS AND DIES 





. 


TEMPERING AND DRAWING 
SALTS 
Sunbeam Corp. 


TENONERS 
Oliver Machinery Co. 
TEST EQUIPMENT, ELEC- 
TRICAL 
General Electric Co. 
Standard Electric Time Co. 
Weston Electric Instrument Corp. 
THREAD-CUTTING TOOLS 
Armstrong Bros. Tool Co, 
Snap-s0 
South Bend Taine Works 
Williams & Co., J. H. 
TONGS 


_ Stanley Electric Tools 
Starrett Co., L. 8. 


“TOOL AND CUTTER-GRINDER 
ATTACHMENTS 
Mummert- Dixon Co. 
Stanley Electric Tools 
TOOL BITS 
Atlas Press Co, 
Williems & Co., J. H. 
TOOL CHARTS 
Stanley Tools 
TOOL ee ELECTRIC 


ae 


TOOL GRINDERS, OILSTONE 
eed Machinery Co. 


‘ummert- 
Wallace Co., J. D. 
—— HOLDERS 


South Bend Lathe the Works” 
Williams & Co, J. 


TOOL POST GRINDERS 
Atlas Press Co. - 
Stites Wht Sie ca 
South Bend Lathe Works 
Stanley Electric Tools 


TORCHES, Alcohol, Gasoline 
and Acetylene 
Lussky, White & Coolidge, Inc. 
“TRACING PAPER AND CLOTH 
Post . Frederick 
Weber Company, F. 
TRANSFORMERS 


General Co, 
Standard Electric Time Co. 
Thordarson Elec. Mfg. Co, 


TRIANGLES” 
Dietzgen Co., Eugene 
ot Coa: Sorts 
‘eber Company, F. 


ner PLASTERING, 
CEMENT, POINTING 
Ls & Sons, Inc., Henry 


TYPE FOUNDERS 
American Type Founders Sales 


TYPE GAUGES : 
American Type Founders Sales _ 
Rouse Co., H. B. : 

UNIVERSAL SAW BENCHES 
Oliver Machinery Co. 

vruoistee, 


AND a ~ ay 
Lussky, White 


VALVE GRINDING com- 
* POUND 
Carborundum Co., The 
Snap-on Tools Corp. 
VALVE GRINDING EQUIP. 
Black & Decker . Co, 
VARIETY SAW BENCHES 


Oliver Machi: Co, 
Wallace & Co., J. D. 


VENEER 


VISES, BENCH 
Atkins & Co., E. C, 
Atlas Press Co. “ 

Cincinnati Tool Co, 

Columbian ao & 

Lussky, White ieee Bee. 

Millers Falls cn 

Morgan Vise Co. 





VISES, BLACKSMITHS’ 
Atlas Press Co. 
Columbian Vise & Mfg. Co. 
VISES, MACHINE 


Armstrong Bros. Tool Co. 
Atiag Press Go 
North Brothers Mfg. Co. 


VISES, METALWORKING 
Columbian BY & Mfg. Co. 
Morgan V! 


VISES, PIPE 


VISUAL EDUCATION 
Aluminum Co. of 
Castle Films 
Victor Div. 
Victor Animatograph Corp. 
VOLTMETERS 


General Electric Co. 
Weston Electric Instrument Corp. 


WATERPROOF SANDPAPER 
Behr 


~-Manning 
Carborundum Co., The 
Norton Abrasive 


ped avon hes =a 


Weston Electric Instrument Corp. 


WEAVING MATERIALS 
Fellowcrafters, Inc. 
Hammett Co., J. L. 


WELDING EQUIPMENT, 
ELECTAI , 


General Electric Co. 
Marquette Mfg. Co. 


WELDING EQUIPMENT, ~ 
At? Rduetion Sales Co, 


WELDING TORCHES 
American Gag Furnace Mfg. Co. 


WHEEL PULLERS | 
Snap-on Tools Corp. 


WOOD CARVING 
Lassky, White & Coolidge, Inc. 
WOOD FINISHING MATERIALS 
General Finishes Sales & 
Lussky, & Coolidge, Inc. 
WOOD TRIMMER 
Oliver Machinery Co. 
WOOD-TURNING LATHES 
Atlas Press Co. 
Delta 
liver Co. 
Walker-' Co. ters 
Wallace & Co., J. D. 
WOODWORKING LATHES 
Atlas _ ng ; 
Walker-Turner Co., Inc. 


WOODWORKING MACHINES, 
COMBINATION 





Delta Co. 
po Walt 
Porter Oliver Machinery co 
Co. 
Stanley Electric Tools 
WOODWORKING SHAPERS 


Carter, R. L., Div., 

Delta Mfg. Co. 

Oliver 

Walker-Turner Co., Inc, 
WOODWORKING TOOLS AND 


WRENCHES, BOXOCKET 
Bros. Co. 


Tools 
& Co., J. H. 


WRENCHES, Leacg-they 8 
Lissky, White * Coolidge, Ine. 
-on Tools 
& Co.,:J. E 


WRENCHES, OPEN END 
fometg 5 at Co. 
Williams & Co., J. H. 


WRENCHES, PIPE % 
Lasky, Walt & Celle, Ine. 
Tools 
& Co., J. H. 


WRENCHES, SOCKET 
Fool Co 22 
Snap-on — 
Starrett Co., 
Williams & Co., 5. i. 


WRENCHES, VA VALVE mare 
Co, 


me Co, a: 4 














"parnuctons 


SEND FOR 
Information about 
, the complete 
' - fine of 
RED DEVIL 
" TOOLS 
Fo ep gauss 
Manufacturer of the world’s famous Red Devil 
ee ee eee eer a 


ELECTRIC KILNS 
apes 4 Omen cac 


JAMES W. WELDON 


Laboratory 
2315 Harrison $t., Kansas City 8, Mo. 


LOOMS, Table and Foot 
Reed, Raphia, Handicraft Supplies 


Send for catalog 
J. L. HAMMETT CO. 
CAMBRIDGE, MASS. 





























PAXTON 


Oldest Name in the Field 
INDUSTRIAL ARTS 
Lumber & Plywood . 
"FRANK PAXTON LUMBER CO. 


Des Moines 


Fort Worth Kansas City 








Electro-Typers 


Especially qualified to be of serv- 
ice to the school printshop. 
Promptness and quality assured. 
Forms returned same day received. 
Badger - American Electrotype Co. 
600 Montgomery Bldg. 
407 East Michigan St., Milwaukee, Wis. 

























Denver . 
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Mechanics 
By William H. Crouse. Cloth, 673 pp., 634 by 
9% ia van ee $3.60. McGraw-Hill Book Co., Inc. 


” ” 


textbook for auto mechanics, It, contains 


ae a log 

By Fen. Hunt. Cloth, 100 pp., 6% by 103 in., 
illus. $2.75. The Bruce Publishing Co., 540 N. 
Milwaukee St., Milwaukee 1, Wis. 

An excellent book for the outdoor man who 
wants to build his own log cabin. The agghted 


and ceilings. 

He also explains how it is well to erect the 
fireplace before laying up the walls, and how 
to make fixtures that fit into the log-cabin 
retting, how to recondition old log cabins, erect 
ne oe fireplaces, and the like. 

The book also will interest that large family 
of readers who would like to build a log cabin 
but have neither the time nor the place to en- 
gage in thi pioneering undertaking. 

Human Factors in Management 

Edited by Schuyler Dean Hoslett. Cloth, 322 

PP., or et 9% in., $4. Park College Press, Park- 


A heak which deals with the human relations 
problems of the executive and the worker. 

It consists of three parts the first of which 
discusses the nature of leadership, the second 
shows how leaders should be trained, and the 
third presents some studies in human relations. 

It is 4 book from which much profitable in- 
formation may be drawn by both management 
and labor. 


for Electronics 
By L. F. B. Carini. Cloth, 211 pp., 6% by 934 
in., illus., $2.50. McGraw-Hill Book Co., New 
Vork City. 
A text which prepares the beginner on how to 
draw the diagrams used in the field of electronics. 


It covers the field of schematic drafting quite 
: thoroughly in chapters titled schematic deline- 


ation, schematic circuit projection, and schematic 
dont drawings. 
“It also shows how this schematic drawing is 
angel to industrial electronics; and how to 


drawings. 
The book also contains SeRegraphinn | of cor- 
related motion pictures and film strips 
Machine 


By <5“ . Bradford ee Paul B. Eaton. Cloth, 
283 pp., 5% by 8% in., .» $3.25. John Wiley 
and ag New York 7 

This is a revision of a book that has gone 
through five editions. The authors present the 
fundamentals of machine design in a clear and 
concise manner. 

The contents present the fundamental defini- 


Prentice-Hall, Inc. New Yor, i v. 
A book designed for students in technical high 
junior colleges. Representative 
various technical fields have 





pt — 
PROJECTS 
NEW BELT DESIGNS- 


LEATHERGRAFT 
MATERIALS 








No. 397 — Only "Se 
new and 


‘yy Bs Leathercraft Mate: 
for 29 







- Popular | a appl and Piggy 4 name. Full, 


different handbags including 


223 W. Jackson Bivd. 
© Chicago 6, Illinois 









today ! 


mplete portfolio 

















ee Glue —_ 
A low cost, h 


use. 
3. High—-for Quick heating. 
eee ee a its 17 ad- 
antages. 
"To. - $7.43 
1 qt. - 7.98 
2 qt. - 10.18 

also avail- 


Detaus also 
able on other Sta- 
Warms, 1 pt. to 


STA-WARM TRIPLEX V 












to 8 
at., with automatic control. 
STA-WARM ELECTRIC CO., Ravenna, Ohio 4 




















LUMBER FOR 





T. A. FOLEY LUMBER CO. 
PARIS, ILL. 






SCHOOLS 














Heat Treating Furnaces 
|, no smoke or dirt. 












and Equipment 











Indianhead 
Bex 303-~IA 


No waiting, extra prompt delivery. FOLDER FREE 


ground base feathers, 
shafts for 100 arrows $15.25. 







Archery Mtg. Co. 
Lima, Ohie 























622 W. Wisconsin Ave., 


Bow and Arrow Supplies 
QUALITY LEADERS FOR 15 YEARS 


L. C. WHIFFEN CO. inc. 

























1 £0, Ime | 
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(Continued from previous page) 





SP. ECIF ) | | in the first chapter-so that the student may be- 
come a ae to use it in solving the problems 

AMERICA AN RAFT : presented e succeeding chapters. 

oe ee A section of 132 pages of mathematical tables 


REQUISITION and BIDS to insure|| have been added to this text. These tables con- 
S tain five-place logarithms of numbers from 1 to 


QUALITY SUPPLIES for your classes. 10,009; and seven-place tables of numbers from 
10,000. to 11,009;, natural and logarithms of 


Art Materials trigonometric functions; degrees-radian conversion 
Basketry a, natural logarithms, and squares and square 
Beadcraft 
Block Printing yw i Making and Design 
Books By 5 Ponsa F. Rose and Antonio Cirino. Cloth, 
Braiding 409 pp., 6% by 9% in., illus:, $6.95. The Davis 
Casting Press, Inc., Worcester, Mass. 
Ceramics A revision of a book first written by Augustus 
Cork F. Rose, well known in the teaching fraternity as 
Craftstrip an untiring and enthusiastic teacher who com- 
Etching bined artistry and skill to an uncommon degree. 
Felt PR The present book is a _ thoroughly~ revised 
Finger Painting edition, prepared by Rose and his coauthor 
Jewelry Cirino. While the book was still on the press, 
Leathercraft Mr. Rose died. The text contains numerous il- 
Metalcraft lustrations of processes and instructions, 25 
Plastics problems and projects, and many pages of in- 
2 Stenciling structions on how to. design and produce jewelry 
Tools that is beautiful and well made. 
Weaving My Best Recipes 
Wood Burning + Published by Recipe Card Products, Inc., 2300 
Wood Carving Chicago Drive, S.W., Grand Rapids 9, Mich. 
erythi One hundred cards, 3 by 5 in. Cost, 90 cents. 
ay ing for the craftsman. 80 Page These recipes have been carefully selected and 


Catalog sent on receipt of 25¢c which represent a well-rounded variety of dishes for 
will be refunded on your first order. family meals. The 100 cards contain 300 different 


What Shall We Do About immigration? 

By Maurice R. Davie. Paper, 32 pp., 10 cents. 
Published by Public Affairs Committee, Inc., 
30 Rockefeller Plaza, New York 20, N. Y. 
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» steady power 
Ideal tool for hobbyist, repairman, mechanic, 
novice or craftsman. Works on wood, plastic, 
















Edison, the Wizard of Electricity, 
was greatly interested in chemistry. 
From the age of 10 when he had a 
laboratory in. the cellar till his last 
experiments in search of a new 
source of natural rubber; he per- 
formed experiments in chemistry. 
His Nickel-lron-Alkaline storage bat- 


CHICAGO WHEEL & MFG. CO. tery was a result of chemical 
1101 W. Menree St. Dept. 1A Chicage 7, lil. experiments. 
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862 PATTERNS 
18 CLASSIFICATIONS 


im our 


HOMECRAFTER’S 
CATALOG oF 
PROJECT PATTERNS 


Wall Brackets and shelves viene eek 92 
SEE © bv a honseeh (as ceeokesevaeeus soe ates 
NN Fees oni wae anse 
Toys, Games ............ medivaheseonense 
Chests and cabinets... .......cceecceceseee 
Voiies nd” sade eis cececcccccsccsecs 
Lawn figures and ornaments .... 
RSE SSS REET | 

Chairs, footstools, “benches 
PONG. ei Ses ois cs Dig a eh on ted Oeukee Res 


SHINE 6 ioc 6d dein Ho 0 <'Gadged Hpk tn. ¢0 0 
Flower pot shelves, baskets 
Corner brackets, shelves ............-s0000: 
Designs and stencils ..............0.ccecees 


In order to meet the demand for as wide 
and as great o variety of printed patterns of 
projects which the Shopcrafter desires we are 
offering this pattern service. Send 3c stamp for 
this complete catalog. 


PATTERN MART 


5735 Wintrop Ave. IA3 
_ Cincinnati 24, O. 
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Materials for Brush Making 


E. B. & A. C. WHITING CO. 
Burlington, Vermont 
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STERLING STEEL FLASKS 
for Strength and Rigidity! 


All-steel, all-welded, with high carbon 
content, Sterling Flasks combine maximum 
strength with minimum weight. Solid cen- 
ter rib and solid sand flanges at top and 
bottom. Full width bearing. Combination 


free “FLASKS 
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| GUIDE TO ADVERTISER'S PRODUCTS AND SERVICES 


Advertisers in this index are given a code number in addition to the page number on which the advertise- 
ment appears. Refer to the advertisement for product or services available. Write direct to advertiser or 
use the coupon in requesting information from a number of advertisers. For sources of supply on products 
of manufacturers advertising in the 1947 SHOP ANNUAL NUMBER refer to the Directory of Manufactur- 
ers Products beginning on page 76A. , 

















Code Page Code Page Code Page 
No. j : No. No. : No. No. No. 
30 Adjustable Clamp Company........ 81A 337 Famco Machine Co. ............+- 74A 376 Pittsburgh Plate Glass Co........... 21A 
31 Air Reduction Sales Co............. - WA 338 Foley Lumber Company, T. A......... 83A 377 Porter Cable Machine Co............ 13A 
32 Aluminum Company of America..... 25A 339 Foley Manufacturing Company...... 67A 378 Post Company, Frederick........... 71A 
33 American Gas Furnace............. 83A 340 General Finishes Sales & Serv. Co.... 79A EP Wy, Pica sae l svc chebahocneses 70A 
34 American Handicrafts Co............ 84A 341 Greenlee Tool Co............00005- 52A 380 RCA Victor Div. Radio Corp. of 
35 American Technical Society.......... 69A 342 Hammett Company, J. L........... 83A NEE EA SEED 27A 
36 American Type Founders Sales Corp.. 23A 343 Harper Electric Furnace Corp........ 48A 381 Reading Electric Company, ‘Inc....... 83A 
37 Armstrong Bros. Tool Co............ 42A 344 Higgins Ink Co., Inc.............05 75A 382 Red Devil Tools ................0. 83A 
38 Atkins and Company, E..C........... 65A 345 Hobby Book Mart................. 72A 383 Rouse & Co., H. B.............2.00. 70A 
39 Atlas Press Company, The.......... 39A 346 Huther Bros. Saw & Mfg. Co......... 57A 384 Schollhorn Company, Wm.......... 77A 
310 Automotive Maintenance Machinery 347 Indianhead Archery & Mfg. Co....... 83A 385 Sheldon & Ca, EH... 2... cc cccces 55A 
cc cccp cbecceve iseess ph bse 45A 348 International Textbook Co........... 60A 386 Sheldon Machine Co., Inc........... 24A 
311 Badger American Electrotype Co..... 83A 349 Kearney & Trecker Corp............. / TIA 387 Simonds Abrasive Company......... 32A 
312 Behr-Manning Corporation ......... 47A 350 Kester Solder Company............ 41A 388 Snap-On-Tools, Inc................- 35A 
313 Black and Decker Mfg. Company.... 9A 351 LeBlond Machine Tool Co........ 4th cover 389 South Bend Lathe Works........... 1A 
314 Blackhawk Mfg. Company.......... 15A 352 LePage’s, Inc. ........6s0005 ye 81A 390 Standard Electric Time Co.......... 26A 
315 Bradley University ................ 73A 353 Lewis Machine Tool Co............. BIA 391 Stanley Electric Tool Div............ 41A 
316 Brodhead Garrett Company......... 31A _354 Logan Engineering Company....... 43A SOO TONNE is SS oie csi ca dctcoss 56A 
317 Bruce Publishing Company 355 Lussky, White & Coolidge........... BIA Se me Ces Os Bisind s&s ane sdc cons 34A 
ceseccesccceeesed ah, T4A, & 3rd cover 356 Macmillan Company, The........... 29A 394 Sta-Warm Electric Company......... 83A 
318 Carmen Bronson Company....74A & 86A 357 Maguire Industries, Inc............. 77A 395 Sterling Wheelbarrow Co........... 84A 
319 Carter Div., R. L.......... Sccssvece GEA 358 Manual Arts Press..............6.. JIA 396 Sunbeam Corporation .......... 6A & 7A 
320 Casco Products Corp...........+++++ 79A 359 Marquette Manufacturing Co........ 40A 397 Tegge Lumber Co., The............ 79A 
321 Castolite Company, The. ..cscecss2- SOA 360 McGraw-Hill Book Co., Inc.......... 86A 398 University of Minnesota............ 73A 
322 Chicago Wheel & Mfg. Co........... B4A 361 McKnight and McKnight............ 77A 399 Van Nostrand Company, D.......... 64A 
323 Cincinnati Milling Machine Co....... 37A 362 Metal Crafts Supply Co............ 79A 3100 Victor Animatograph Corp.......... 19A 
324 Cincinnati Tool Company, The......, 12A 363 Millers Falls Company ............. 49A | 3101 Walker-Turner Co., WiRlr........ 2A & 3A 
325 Columbian Vise & Mfg. Co.......... 14A 364 Morgan Vise Company............. 62A 3102 Wallace Company, J. D............ 67A 
326 Cornell University .............+++. 73A 365 Mummert-Dixon Company .......... BIA 3103: Weber Company, F............+-+++ JIA 
327 Craftsman. Supply House........... 79A 366 Nicholson File. Company............ 16A 3104 Weldon Laboratory, James W....... 83A 
328 Crescent Machine Company......... 53A 367 North Brothers Mfg. Co............. 67A 3105 Western States Envelope Co......... 66A 
329 Delta Mfg. Company .............. 8A 368 Ohmite Manufacturing Co.......... 77A 3106 Weston Electrical Instrument Co...... 8A 
330 De Walt Products Corp............. 61A 369 Oliver Machinery Co... .0%.......... 59A 3107 Whiffen Co., Inc., L. C...........4-- 83A 
331 Dick Company, A. B.............2+. 5A 370 O'Neil Irwin Mfg. Company......... 74A 3108 Whiting Company, E. B. & A. C...... 84A 
332 Dietzgen Company Eugene......2nd cover 371 Osborn Bros. ..........04: poccrdee GBA 3109 Williams and Co., J. H............- 38A 
333. Dixon Crucible Co., Joseph.......... _28A 372 Pattern Mart 5 .......6 ccc cesceeds 84A 3110 Wisconsin Laboratories, Inc.......... 86A 
334 Driscoll & Co., Martin.............. BIA 373 Paxton Lumber Co., Frank.......... 83A 3111 Woodworkers’ Tool Works.......... 86A 
335 Eagle Pencil Company.............. 22A 374 Peck, Stow & Wilcox..... aetna siceode SIA 3112 X-Acto Crescent Products Co., Inc.... 33A 
336 Engineering Manvfacturing Company. 4A 375 Pennsylvania State College.......... 73A 
INDUSTRIAL ARTS. AND VOCATIONAL EDUCATION 
USE THIS 540 North Milwaukee St., Milwaukee 1, Wis. 
CO UP O iN Please send information offered in the advertisements we have circled. 
30. «3100s 320-—i330'—i340s—i«é3'S'D 360 4 8©370 = - _— ao 
Pe nr an Ie. Sere Nee $2312 92232 az 352 362g? 382-392-302 TT 
been given a code number for your 33 «© 313'°~=—Sss« 323 333 343°~—Sts«33533 363 a ao oo ae 
aeeeetenns In. eaieeenting, Information 3535325335355 365 a78 gas 3953105 
on products, services, booklets, and 36 «316 — 326——- 3386 3KG iG Ci KG_Cs—C“‘é‘«CG ~ -— = 
en oe See pA — Si ~~ Ame— — 
number of the advertisement in 39 «6319 | 3290-339 349359 369 = 379 389 = 399) 3109 
which you are interested. clip and 
mail the coupon to INDUSTRIAL ARTS eee ke Satins Shee td asic c ccseveeet seeesst ous 
AND VOCATIONAL EDUCATION. Your ea ig SS eee w Wipe s'e eb ve ede tecncecce 
request will receive prompt attention. Please Print 
eee , ee elie a. . 5 MOD oe 605 00s o.0 2 80 0 0,0 0,050.9 eee 
a ee EN SEEDS CIEE, LE 
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YOUR STUDENTS WILL LIKE 
PROJECTS IN PLASTICS 


Plastics are simple to cut, shape, yoda inc: Aheges With 
easy-to-learn skill, Bg? ee con _peuesen: grater: 
sional-appeor' ‘a that will win exclamations 
Tedacen tok rt friends and parents. 


HANDBOOK TELLS HOW TO FABRICATE 
PLASTICS 
Carmen Bronson PLASTICS ey de- 
je Macy in detail the professional techniques of fabricat- 
Plexiglas, Lucite, en Polystyrene, a 
—_ = Feld ond give ive: “geet plans for be 4 
ics sw ies 


CATALOG LISTS ALL MATERIALS 

The Carmen-Bronson CATALOG we you 
prices and data on all the materials you for 
classroom use. Plexiglas, iucite, Bakelite, Lumarith, 
on Tenite, Polystyrene, etc. in sheets, , tubes 
| forms—crystal-clear . 


accessori supplies \~ 
low ee Pe oe discounts for quantity 


GET CATALOG AND HANDBOOK FREE! 
The Carmen-Bronson CATALOG, nd apsrciger y way teat rane OPO RE T eG 
BOOK, will be sent without charge to any shopwork instructor or schoo! purchasing 
agent. Request your copies of these important books at oncel 


165 EAST 3rd STREET, DEPT. 3V MOUNT VERNON, N. Y. 





NEW AND IMPORTANT TEXTS 

























“Electricity —. Princi- 


ples, Practice, 
ments — Siskind, 


Automotive Mechanics 
— Crouse, Text edition, 


Workbook in Mechani- 


- cal Drawing — Coover. 
‘In press. 


Mechanical Drawing — 
French and Svensen, 





|FOR VOCATIONAL TRAINING 


| Building Construction 


— Cooper. 


$3.00. 


Blueprint R for 
the B es — 
Kenney. $2.20. 


Drafting for Electronics 


Industrial Production Il- 


lustration — Hoelscher, 


Springer, and Pohle. 
2nd edition. $4.50. 


Aircraft Layout and De- 
tail Design— Anderson. 








CARMEN-BRONSON COMPANY ' 


4th ed. $1.76. 2nd edition. $4.50. 
Wood Patternmaking— Shop Theory — Ford 
McCaslin, 4th edition. Trade Sc 2nd edi- 
$2.60. tion. $1.80. 

Send for copies on approval 


McGRAW-HILL BOOK CO., INC. 


330 West 42nd Street 
New York 18, N. Y. 








“DARRA-JAMES” IMPROVED TILTING ' 
ARBOR SAW 


Precision machined by experts this tilting 12” 
arbor saw offers schools an outstanding ma- 
chine that will mean years of satisfactory, 
trouble-free service. 

Embodies all safety features. Main table 20” 
wide, 27” long, with exténsion 42” x 32”, Tilt- 
ing controlled by positive nut and screw ar- 
rangement. Will cut (12" x %” pore bl blade) #’.. 
Stands 34” high. 


Write today for further information and prices, — 
WOODWORKERS’ TOOL WORKS, ‘INC. 
224 S. Jefferson St. / Chicago 6, il. — 
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PROTEXEM BRUSH CONDITIONER 
DOES EVERYTHING BUT THE PAINTING 


PPR Pee ee ene eeeeeseeeeee 


One pint of liquid will give 6 to 12 months of brush care. 
Holds six average size brushes. 
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BRUCE 
SHOP BOOKS 


Texts and Projects 











PRINCIPLES OF WOODWORKING, Revised, Hjorth 
Up-to-date high school course in woodworking. 
$2.88 


MACHINE WOODWORKING, Hiorth 
Woodworking machines and their use in in- 
dustry. $3.25 


OPERATIONS OF COMMON WOODWORKING 
MACHINES, Hjorth 
Up-to-date beginners’ text on operation of 
most used machines. $1.72 


INSTRUCTIONAL UNITS IN HANDWORK, Brown 

and Tustison 
Basic for upper grades and junior high schools. 
$1.80 


BASIC WOODWORKING PROCESSES, Hiorth 
Basic hand tool operations detailed for 7th and 
8th grades. $1.80 


SMALL CREATIONS FOR YOUR TOOLS, 
Schowalter 
Novelties made from scrap and waste ma- 
terials. $2.75 


CREATIVE CRATE CRAFT, Champion 
Furniture from discarded crates and boxes. 
$1.50 
BIRDHOUSES, Champion 
Easy-to-follow directions for practical bird- 


houses. $1.50 
MASTER HOMECRAFT PROJECTS, Raeth 
Furniture of varied difficulty. $2.00 


IT’S FUN TO BUILD MODERN FURNITURE, Lush 
Easy furniture projects, fully dimensioned, 
working drawings, etc. $1.75 


50 POPULAR WOODWORKING PROJECTS, 
Lukowitz 
Features projects of clever design which can 
be made with hand tools almost exclusively. 


$1.25 

PRINTING FOR THE SCHOOLS, Hague 
New — covers fundamentals — emphasizes 
general printing education. $2.50 


WOOD FINISHING AND PAINTING MADE EASY, 


Waring 
Covers selection and application of suitable 
finishes to wood and metal. $2.75 






TEACHING WITH FILMS 


BASIC MECHANICAL DRAWING, Sheeffer 
A new publication, unique in its field. Designed 
for beginners at the 7th and 8th grade levels. 
60 cents 


DRAWING FOR LIFE AND INDUSTRY, Green 
Approaches drawing through situations useful 
in ordinary walks of life. $1.56 


MECHANICAL DRAWING, Berg 
For 9th and 10th grades. Improved method of 
tati organization, illustrations, etc. 


aed ’ 
Paper, Vol. |, 64 cents; Vol. II, 56 cents. 
Complete: Paper, $1.40; Cloth, $1.80. 


AUTO-MECHANICS, Kuns 
Five separate paper-bound volumes: 1. The 
Engine; 2. Cooling, Lubrication, and Fuel Sys- 
tems; 3. Automotive Electricity; 4. The Power 
Flow; 5. Chassis Units. Each, $1.00 


AUTOMOTIVE ESSENTIALS, Kuns 
The standard beginners’ text. $2.32 


AUTOMOTIVE SERVICE, Vols. | and Il, Revised, 
Kuns 

Comprehensive, these volumes cover every 

phase of repair and maintenance service. 

Vol. 1, $3.50; Vol. I, $3.75. 

Combination price, $6.75 


THE FARMER’S SHOP BOOK, Roehl 
Everything about construction and repair work 
arising on farms. $2.48 


KEENE CEMENT CRAFT, Radtke 
Many popular projects that can be made from 
Keene cement, each accompanied by full direc- 
tions, procedure, etc. $2.00 


FUNDAMENTALS OF LEATHERCRAFT, Cramiet 
Projects from leather with full instructions on 
selecting materials, processes involved, etc. 

$1.25 


YOU CAN WHITTLE AND CARVE, Hellum and 
Gottshall 
Complete directions for carving delightful 
wooden objects with a common pocketknife. 


$2.25 


INDIAN AND CAMP HANDICRAFT, Hunt 
Interesting projects for boys. $2.50 


BEN HUNT’S WHITTLING BOOK, Hunt 
Describes and illustrates how to whittle and 
finish 30 different objects into decorative 
articles. $2.50 





Fern and Robbins $1.75 Mays and Casberg 
250 TEACHING TECHNIQUES TRADE AND JOB ANALYSIS 
Estabrooke and Karch $1.25 Fryklund 


Examination copies sent for 30 days’ study 


Catalog free on request 


SCHOOL-SHOP ADMINISTRATION 
$2.50 


PRACTICAL POTTERY FOR CRAFTSMEN AND 
STUDENTS, Jenkins 
Complete, clearly written, reliable guide to 
every phase of pottery. $2.75 


POTTERY MADE EASY, Dougherty 
Fundamental information about, and instruc- 
tion in, the pottery art. $2.50 


METALWORK ESSENTIALS, Tustison and 
Kranzusch 
A beginner's course in bench metal. $1.75 
AIR CONDITIONING METAL LAYOUT, Kaberlein 
An excellent manual offering methods of lay- 
ing out square, rectangular, circular, and tran- 
sition fittings. $3.75 


ARTISTIC METALWORK, Bick 
Excellently designed projects for the high 


school shop. $3.25 
METALWORKING MADE EASY, Becker 
Projects for beginners. $1.60 


55 NEW TIN-CAN PROJECTS, Lukowitz 
How to transform discarded tin cans into ob- 
jects of beauty and usefulness. 
Cloth, $1.25; Paper, 75 cents 


50 METAL-SPINNING PROJECTS, Reagan and 
Smith 
Very simple, modernistic patterns, clearly pre- 
sented. $2.00 


FUNDAMENTALS OF APPLIED ELECTRICITY, Jones 
A new electrical shop manual covering the 
fundamentals of electricity and magnetism. 


$2.60 


PRACTICAL ELECTRICITY, Crawford 
Forty-eight fundamental experiments and jobs. 
$1.96 


ELECTRICAL THINGS BOYS LIKE TO MAKE, Cook 
Over 30 popular projects with drawings, di- 
rections, etc. $2.25 


APPLIED MATHEMATICS, Johnson 
For boys who will leave high school for 
industry. $1.60 


MEASURING INSTRUMENTS, Felker 
Explanation of measuring instruments and 
their uses. Illustrated. 52 cents 


SHOP MATHEMATICS, Felker 
Basic shop math for the mechanical trades. 


$2.20 










$1.75 















*10 BIG STANDARD 


1. 12 speed combination 
gear and belt drive 
headstock. 


2. Single lever speed 


control, direct reading 
plate, guiding arrow. 
. Rapid Speed’Selector. 
. One-piece apron with 
positive jaw feed clutch 
& one-shot lubrication. 
. Clutch and brake with 


FEATURES... 
two-station control. 


. 3-hp main drive motor 


in cabinet leg. 


. Feed box totally en- 


closed, self-lubricat- 
ing. 


. Automatic safety stop 


on feed drive. 


. Multiple Automatic 


Length Stops 


. Deep steel chip pan. 


Creed ene eal Sli 
harnessed together 


IN ONE SMOOTH-RUNNING LATHE! 


‘Like pairing a fast-stepping pacer with a ponderous Percheron. Speed 


for the new fast carbide cuts. Power for slow cuts. Simple to operate. 
An Unbeatable production team. Saves time, space and money. Check 


~ and yéu'll choose LeBlond’s Dual Drive. 


THE R. K. LEBLOND MACHINE TOOL COMPANY, CINCINNATI 8, OHIO 


New York 6, Singer Bidg., 149 Broadway, COrtiandt 7-6621-2-3. 
Chicago 6, 20 N. Wacker Drive, STA 5561. 


: LARGEST "MANUFACTURER OF A COMPLETE LINE OF LATHES. @) 


ha ever heard of. 2 Stent Salesman” 





A third dimension transparency, permits 
you and your students to see the 


new Dual Drive inside and out. . poe it 


apart . 


Excellent for classroom work. 
requests for copiés..at $1.00. each . 


to Dept. DD-9. 





